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THE DESIGN OF DIRECT-CURRENT MACHINES, WITH REFER- 
ENCE TO SPARKING. 


The article by Mr. J. Fischer-Hinnen, which is concluded in this 
number, presents some very valuable and interesting data for the 
design of direct-current machines with reference to their sparking. 
The conclusions which he draws are in some respects original, 
though in a large majority of them his results, obtained by mathe- 
matical analysis, are practically the same as those which have been 
The effect of 
soldered joints in the winding is clearly and distinctly shown, and 
the great advantages of symmetrical armature winding are clearly 
brought out. The tables which accompany this article will be found 


very valuable. They contain a great amount of data of actual ma- 


dictated by the experience of dynamo builders. 


chines, and are capable of direct application to the design of new 
types. The fact that a formula can be deduced capable of such 
accurate application, and taking into account the numerous con- 
stants which enter into the functions of a dynamo machine, is a 
gratifying evidence of the completeness of our present knowledge 
of dynamo electrical machinery, and forms an interesting example 


of the application of mathematics to practical machine design. 


TRAIN LIGHTING BY ELECTRICITY. 


Advices from London say that all new “block” trains on the 
London, Brighton & South Coast Railway are to be fitted with 
electric light, on account of the advantages afforded by this method 
of illumination, and also to meet the wish of the Board of Trade 
that trains should be lighted in the day time when they pass through 
tunnels. When we consider the fact that railway tunnels are more 
numerous in England than in this country, and the further fact 
that crimes are frequently committed in the English ‘“compart- 
ment” cars as they pass through tunnels, the significance of the 


second reason becomes forcibly apparent. 


That the electric system of lighting trains possesses many ad- 
vantages over gas no one can question. Among them may be 
mentioned cleanliness, absence of heat, perfect and quick control 
and stronger light. Another advantage claimed for electrically 
lighted trains is that they are always ready for service, wherever 
they may be, and do not need to be hauled to gas-lighting stations 
for renewal of gas supply. This advantage, it is stated, enables the 
company above mentioned to obtain 15 per cent. more work from 
electrically lighted trains than from those not so fitted. It is an 
important one, and, as far as we are aware, has not been seriously 


considered in American experimental practice. 


The London, Brighton & South Coast Railway Company has run- 
ning at the present time forty-two electrically lighted trains, and 
the fact that future new “block” trains are to be similarly lighted 
is strong evidence that the system is at least successful in opera- 
tion. The dynamo is placed on the baggage car, and is driven by 
means of a belt over the axle of the car, an automatic switch con- 


The 


accumulators are said to last nearly three years, a cleaning being 


necting and disconnecting the dynamo at the proper speeds. 


necessary once every sixteen months. The average annual main- 


tenance cost per train of ten or twelve coaches is given at $270. 
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ELECTRICITY VS. COMPRESSED AIR, 

In another column of this issue will be found an account of a 
recent large installation of electric locomotives, replacing a some- 
what elaborate compressed-air motor system in a situation which 
seems to have been especially suited to the development of any 
merits which the latter method of traction might possess. There 
are several timely and interesting deductions to be drawn from the 
success of the electric locomotives in the place where compressed 
air had demonstrated its inefficiency. 





There has been talk, from time to time,.about the dangers of 
fire from electric railway installations. It was fear of fire among 
the highly inflammable cotton handled in the Port Chalmette ter- 
minal yards and storehouses that induced the management of that 
enterprise to taboo the steam locomotive and adopt compressed-air 
traction in their operations. It is not to be supposed that the di- 
recting spirits of so large a commercial undertaking, or the inde- 
fatigable agents of the various fire insurance companies interested 
in the enormously valuable stocks of cotton in storage and transit 
at Port Chalmette, failed to study the question of possible fire dan- 
gers very closely when the change to electricity was proposed, nor 
that any consideration of efficient operation would weigh against 
even a remote risk of conflagration. It may be regarded as proven 
that the engineers and officers of the New Orleans & Western Rail- 
road regard electrical and compressed-air traction as equally free 


from fire risk. 


It was discovered, after the compressed-air system was put into 
operation, that unless a disproportionately large and correspond- 
ingly expensive air-compressing plant was installed, it took longer 
to charge the locomotive with air than to subsequently discharge it 
in operation. This meant that each locomotive was out of com- 
mission over one-half the time, and that at least three locomotives 
were needed to assure the certainty of any of them being oper- 
ative at a given time. It also meant that the air-locomotive was 
limited in its usefulness, and must leave its work wherever and 
whenever it happened to be when a fresh charge was needed. 





It is well worth the while of those street railway owners and man- 
agers who occasionally go so far as to experiment with compressed- 
air traction systems to study the experience of the New Orleans & 
Western Railroad. After a fair and thorough trial, under condi- 
tions seemingly ideal, with very light grades, a limited range of 
operation, and in a climate where no trouble from freezing could be 
anticipated, the compressed-air system proved a conspicuous failure. 
On the same tracks electricity has proven a gratifying success. The 
conclusion is so obvious that further comment is useless. 


ENGINEERING TOPICS IN THE DAILY PRESS. 

It is a very gratifying fact that the increase of knowledge on the 
part of the general public concerning technical matters is reflected 
in the newspapers, whose articles on scientific, and particularly on 
electrical, subjects show an ever-increasing care in their preparation, 
Certain daily newspapers, notably the New York Tribune, Times 
and Evening Post and journals of the same class in other large cities, 
frequently offer their readers articles upon these subjects, not only 
oi great interest, but of real and genuine merit. It is to be regretted 
that all the metropolitan newspapers do not follow their excellent 
example, but that’ some of them permit their columns to be used for 
the presentation of articles of an alleged scientific character, which 


are really only nonsense and sometimes concealed advertisements. 





In these days, when the colleges are turning out young men of 
ability, thoroughly versed in technical matters and well equipped 
for such duties, it should be easy and not necessarily expensive for 
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a newspaper to provide itself with a scientific editor who would be 
able to prevent the appearance in his journal of some of the articles 
that occasionally disfigure otherwise carefully edited newspapers. 





When the writing of a scientific article or interview is left to a 
reporter, or when, as is often the case, the interview is sent in al- 
ready written by the person interviewed, the editors, however com- 
petent they may be so far as their more ordinary duties are con- 
cerned, are sometimes unable to distinguish the false from the true, 
and not infrequently allow the insertion of matter which in these 
days of widespread technical education is immediately recog- 
nized by hundreds of readers as unworthy of publication, and there- 
fore injurious to thle reputation of the paper, as well as misleading 


to the non-technical reader. 


To many the newspaper is the sole means of education and cul- 


ture. It is unfair to these and hurtful to the progress of real 
science when respectable journals give wide publicity and 
sanction to sensational myths paraded in the guise of 


science. It is worse when they allow absurd and untrue statements 
to be made in their columns concerning matters of really great in- 
terest and importance—statements which could generally be easily 


submitted to an engineer or scientific man for verification. 


It has only been a few days since the New York Sun published 
an interview concerning the advantages of compressed-air traction, 
which, in addition to being an ex parte expression of opinion, con- 
tained this statement: “In the transmission o% electricity from the 
power-house a small percentage can be utilized at the rail, variously 
estimated at from 25 to 50 per cent. There is no loss in transmission 


with compressed air.” 


The naiveté of this is delicious, but it does seem that there was 
something wrong with either the interviewer or the interviewed. 
Whether the reporter imagined it, or the gentleman interviwed said 
it makes little difference, since it was published and read by confid- 
ing thousands, many of whom believe in the inspired wisdom and 
truth of all that they see in print. There really are people who take 
these things seriously, and they deserve a little more consideration. 
It would be better if newspapers would entirely omit scientific and 
engineering articles rather than publish, now and then, one full of 


misleading errors. 


CITY OWNERSHIP OF STREET RAILROADS. 


The recent decision of the Court of Appeals of New York State, 
affirming the constitutionality of the Underground Rapid Transit 
act, and thereby assuring the city of its privilege to operate rail- 
roads, has an important bearing upon the contention between the 
Metropolitan Traction Company and the Third Avenue Railroad 
Company. The former corporation is a lessee of the street surface 
roads in Sixth and. Eighth Avenues, and has obtained, from the 
Railroad Commissioners, the right to change the motive power on 
those lines from horses to electricity. It appears that the original 
franchises for these roads, granted in 1851, require their surrender 
to the city of New York at any time, upon payment of the cost 
of the roads and a bonus of 10 per cent. 

The Third Avenue Railroad Company has offered to purchase 
these roads from the city at an advance of one million dollars, or 
to lease them at a rental of 10 per cent. per annum, if this option 
of surrender is exercised—in either case offering in addition 5 per 
cent. of the gross receipts. Any legal obstacles that may be in the 
way of the suggested purchase have not yet been made public. It 
is now alleged that by the exercise of this right the city can add 


to its revenues a very large sum. 


It is greatly to be hoped that 
litigation growing out of the matter will not delay the completion 
of the proposed electric systems. 








APRIL 3, 1897. 


Cable Testing. 





At the meeting of the Chicago Electrical Association held March 
19, 1897, Mr. George D. Hale read a paper on “Cable Testing,” of 
which an abstract is given below: 

The cable is rapidly replacing the pole line for most electrical 
uses whenever such a change is feasible from a financial standpoint. 
The continuously growing demand for reliability and high quality 
of service has brought about these conditions. Cables are of several 
grades, adapted to various classes of service and complying with 
widely different specifications. The feeble current of the telephone 
and the high potential circuits used in lighting and power trans- 
mission alike require high insulation, though for different reasons. 
For low potential systems it is not considered necessary to have 
very high insulation, as loss through leakage would be immaterial, 
and the element of danger in these systems ceases to possess serious 
importance. Assuming that in telephone systems high-grade cables 
are necessary, the questions arise, first, how to manufacture such as 
will be suitable; second, how to test them during and immediately 
after the process of manufacture; third, how to prevent their deteri- 
oration when laid; and, fourth, how to locate trouble in them when 
it arises. 

The manufacturers have solved the first question by producing 
the well-known paper-insulated, dry-core cables, sheathed with lead. 
These, as is well known, consist of a bundle of separately insulated 
copper wires, generally laid up in pairs, the number of pairs vary- 
ing from 5 to 200. The usual size of wire is No. 19. As ordinarily 
constructed, each wire is taped with a ribbon of paper, two wires of 
one pair being wound spirally around each other, and each con- 
centric layer of the cable being wound with these spiral pairs laid 
on spirally, alternately right and left handed. The whole is then 
wrapped in a cotton yarn and enclosed in a lead pipe. The. great 
proportion of these cables is without paraffine or wire insulating 
compound, being simply baked at a gentle heat until free from 
moisture. They possess a very low electrostatic capacity and very 
high insulation resistance. Their greatest weakness is that a small 
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opening in the lead sheathing, admitting moisture, will ruin a cable 
in a few hours. Where low capacities are not necessary, cables are 
usually saturated by paraffine or other similar compound, so that in 
case a hole is made in the sheath the entire section of cable will not 
be rendered worthless. 

Mr. Hale then took up the subject of factory tests, which he 
divided into two heads; tests made during the process of manufact- 
ure and those made immediately following the completion of the 
cable. In the former the wires are simply tried with battery and 
bell for their continuity and for crosses. In the case of a broken 
wire, the capacity of each portion is measured as against the rest of 
the wire, and by direct proportion the distance of the break from 
either end is determined. When two wires are crossed the resist- 
ance of the wires is measured separately, also their resistances 
through and around the loops formed by the cross, allowance being 
made for the resistance of the cross, and the distance from either 


end of wire calculated very simply. The cables, having passed 


through the preliminary test, go next to the drying room and then 
to the hydraulic lead presses, where their manufacture is completed. 
When they are cool, they are turned over to the cable testers, who 
measure the electrostatic capacity and insulation resistance of each 
wire. The requirements usually specified demand an average capac- 
ity not exceeding .08, and with no wire to exceed .085 microfarads 
per mile. 
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The insulation resistance must be at least 500 megohms per mile. 
In saturated cables the capacity varies between .1 and .3, depending 
upon the details of construction, and the insulation resistance 
ranges between 100 and 1000 megohms per mile. The absolute 
capacity and insulation resistance of the wires vary from 1I-1000 of 
a microfarad up and from 500,000 megohms down, depending on 
the length and kind of cable; so very sensitive instruments must be 
used. 

A large four-coil astatic needle Thompson galvanometer has been 
found to be suitable, and having a potential of 600 volts at command 
the insulation resistance constant is 528,000, while 2,000,000 can be 
obtained if desired. For capacity measurements the constant is 
26,400, which is sufficiently high for all cables usually met with, 
however short. 

The 600 volts are generated by a motor-dynamo obtaining current 
from a storage battery of 20 volts. A very steady voltage is thereby 
secured, so that the potential can be used in the testing circuits in 
the same manner as if the voltage were derived from a battery di- 
rect. The circuits used are shown in Figs. 1 and 2, the former ar- 
ranged for both capacity and resistance tests, and the latter for 
capacity measurements only. 

In charging dry-core cables with the 600 volts, it seems to make 
no difference in capacity readings how long they are in circuit, but 
the insulation resistance increases slightly with the time of charging. 
However, in saturated cables, the longer the cables are charged the 
greater are the capacity and the insulation resistance, owing to the 
“soaking in” of the electricity and the polarization of the dielectric, 
Five seconds are sufficient for dry cables, while one minute is uni- 
formly used in all saturated ones. 

It is sometimes stated that the insulation resistance of a cable will 
not be the same when measured with different potentials, but it has 
been found that such is not the case. As long as the dielectric acts 
as a conductor only, there being no sparking through the paper, no 
change in the insulation resistance can be detected. 
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Heat increases the capacity and decreases the resistance to a 
slight extent in dry cables, but in saturated ones the variation is 
most pronounced. 

The curve shown in Fig. 3 was plotted from experiments which 
illustrate this point. It was constructed from tests made on a 
paper-insulated, lead-sheathed, electric-light cable, having a No. 6 
solid conductor surrounded by one-quarter inch thickness of paper 
saturated with resin oil. It was placed in a large tank of water, 
heated very gradually, and was allowed to remain two or three 
hours at one temperature before a reading was taken, in order that 
the error should be as small as possible. The factory tests on all 
saturated cables made in the Winter generally show somewhat 
higher resistance and lower capacity than those made in Summer. 
This is due largely to the reason just mentioned, but the presence 
of moisture in the air in Summer also tends to lower the resistance 
to some extent, as the cable-ends absorb some moisture from the 
air. Since a cable is nothing more nor less than a condenser of a 
small capacity, so anything which affects one may be expected to 
have its effect in the other. Hence, when the resistance of insula- 
tion drops for any reason the capacity increases. By compressing 
the cable, which brings the wires closer together, this result- is 
noticed. 

In a 100-pair No. 19 wire dry-paper cable an increase of 1-32 of 
an inch in diameter will decrease the capacity about 3-1000 of a 
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micro-farad per mile. This increase does not apply to the pipe 
alone, but the whole cable is loosened to some extent. Another 
detail, which increases the capacity of this style of cable, is the par- 
affine which saturates the ends of the reel length. This is done to 
prevent the absorption of moisture by the paper, which is exceed- 
ingly dry, while the cable is being tested, as well as when splices 
are being made between reel lengths. 

How to prevent the deterioration of the cable after being laid is 
the next question. The ease with which the lead-sheathed cables 
may become punctured is their admitted weak point, and to 
protect them from electrolysis and mechanical injury is difficult 
as well as expensive. Electrolysis is often prevented by coating the 
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lead sheath with several layers of tape laid on with some insulating 
compound. This process has given satisfaction in some places 
where the conduits are filled with water having a corrosive action 
on the lead. Mechanical injury is usually avoided by placing the 
cables in strong conduits or by elevating them on poles. 
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As regards the tests of cables when laid, much which has been 
said concerning the factory tests applies equally well here. However, 
the main differences lie in the decreased sensibility of the apparatus 
required and the new feature of hunting and locating trouble. The 
long lengths of cable mains have a high absolute capacity and a low 
insulation resistance, so the instruments need not be nearly so sensi- 
tive as in the usual factory tests. The greater part of the trouble in 
telephone mains can be traced to low insulation, usually located in 
splices or near perforations in the sheath. The old orthodox method 
of cut and try is often used. This consists in opening the line suc- 
cessively from splice to splice, and locating the trouble in a certain 
length. This is only used, t owever, when the insulation resistance 
is comparatively high, or when all the wires in the cable have the 
same resistance, which two conditions prevent the usual loop tests. 
Fig. 4 shows Varley’s loop test, which is employed to locate the 
place where a wire is grounded to a greater or less extent against 
the sheath. In the diagram a and 6b represert the bridge arms, K 
If we put Z = 


the variable arm and + and y portions of the loop. 
aL—bk 

at+é 
Since the resistance of the ground introduces no error in the 


r+y then we have + = 
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work, but simply makes the galvanometer less sensitive, this method 
may be very accurate when proper precautions are taken. 

In an aerial cable line, about seven miles long, the location of a 
partial ground was found by this method where the resistance of the 
ground was over 300,000 ohms, while the test wire was only 3 meg- 
ohms. When the contact of the grounded wire is variable, great 
care is necessary to avoid misleading results. When two wires are 
crossed with a high resistance at the point of contact Varley’s loop 
method may be used, considering one of the wires as the ground 
and using an extra wire for the clear side of the loop. Thus it may 
be seen that with proper instruments and a little care the location of 
any trouble usually met with is comparatively a simple matter. 


Annual Report of the Bell Telephone Company. 





At the annual meeting of the American Bell Telephone Com- 
pany, which was held in Boston on March 30, the report for the 
year ended Dec. 31, 1896, shows the following results, together with 
the corresponding figures for the previous year: 


1896. 1895. 
CIR IRGOEEE 50 ccs v's ore ak eh cetaae reseed $5,547,429 $5,124,952 
PORTO ror: os Mins cee is tog C8 ws 2,163,848 1,911,193 
WOO. SE a hoses sca eh ones ke sam caenens $3,383,580 $3,213,759 
ReemGls? TPAVIRONES. oc 0 ie 50 ves etc eas oe been $2,683,983 $2,502,453 
Extra Pe Daly eet cree e oo Take Wana were 677,250 630,000 
pl errr err rere Tre terry ee 2,151,011 2,151,011 


In his report President J. E. Hudson says that the adoption by 
many more of the exchanges throughout the country of the meas- 
ured service and party line system, under which the service can be 
furnished at the lower yearly rates, has contributed materially to 
the number of subscribers. 

The measured service, the service of later adoption, introduced 
as an experiment in a few of the larger cities from three to four 
years ago, and since extended to numerous other exchanges, has 
already proved its value in meeting the wants of many thousands 
of subscribers, and promises to become to still larger extent a 
profitable service, supplementing but not displacing the older sys- 
tem of unlimited use. 

The effects of the new services become apparent in the slightly 
reduced rates of daily exchange usage—about one-fifth of a call 
per day made by each subscriber throughout the country. 

Not less than 7500 miles of new toll line, carrying 53,000 miles 
of toll wire, have been constructed within the year, making the 
total length of wire employed for this purpose upward of 268,000 
miles. 

Within four years the mileage of toll line has been doubled. 
In the Long Distance Company's system there were on Jan. I, 
1897, in operation 7344 miles of toll lines and cables and 107,409 
miles of wire connecting 183 offices, an increase during the year of 
1543.20 miles of toll line and cables, 17,048 miles of wire and 34 
offices. 

Companies operating under license expended during the year 
$8,275,929 for new construction, to which amount is to be added 
an expenditure of $1,160,929 for land and buildings. 

The Long Distance Company has invested up to Dec. 31, 1806, 
in land construction, franchises, equipment and supplies, $13,187,- 
299. The company shows an increase in gross earnings in 1806 
over 1895 of 20.6 per cent., the 1896 gross being $1,599,580. 

President Hudson draws an interesting comparison of the tele- 
phone systems of Switzerland and that in use in the State of Mass- 
achusetts. Switzerland’s population is 475,000 greater than that of 
Massachusetts. At the close of 1895, Switzerland had 23,446 tele- 
phone exchange stations. Massachusetts had 23,390. Each sub- 
scriber in Massachusetts averages 2500 calls per year, while in 
Switzerland the average is 530 per year. 





The Maximum Output of Alternators. 


In the article on this subject in a recent issue of THe Exec- 
rRICAL WoRLD, by Prof. D. C. Jackson, a few typographical errors 
occurred. The sentences affected should read as follows: 

The terminal pressure of the machine will then be (again neglect- 
ing armature reactions) about 1560 volts, if the armature resistance 
is 2.5 ohms. The effect of armature reactions would be to de- 
crease the watts output for any given current and decrease the 
current at which maximum output occurs by causing a decrease 
in the terminal volts. In a well-built alternator, etc. 
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The Electrical Haulage System of the New Orleans 
& Western Railroad Company at Port 
Chalmette, New Orleans, La. 





NELSON SMITH. 


BY W. 


NIQUE both in char- 
acter and extent, the 
electrical traction 
equipment of the 
New Orleans & 
Western Railroad, at 
its extensive wharf 
and railroad terminal 
system at Port Chal- 
mette, near New Or- 
leans, La., is at once 
proof, not only of the 
adaptability of electri- 
cal power to the com- 
plicated conditions of 
a railroad yard, but 
also its superiority to 
compressed air as a 
motive power, under 
conditions quite fav- 
orable to the latter; 
and, still further, of 
its great usefulness 
in the handling of 

freight traffic, as well as passenger transportation, which hitherto 

has been its principal field. 

In every aspect this installation, but recently completed, is most 
interesting. The character of the enterprise, as a whole; its actual 
size and value as a piece of property; its facilities for the handling 
of immense quantities and divers kinds of merchandise; the novelty 
of its equipment; its effect upon the commerce of the South in 
general and New Orleans in particular; and, last but not least, the 
historic interest attaching to the very ground on which it is laid 
out, all combine to make a description of it attractive to the capi- 
talist, merchant, railroad and steamship owner, and insurance 
underwriter, as well as to the practical engineer and electrician. 
And the average patriotic American citizen will no doubt think it 
quite fitting that an institution so distinctly American as the trolley 
railroad should have won a victory over cofiventional European 
methods on the very ground where American arms, in 1815, 
achieved such a triumph over trained European soldiers. 

The New Orleans & Western Railroad was built in 1895, as an 
outer belt line connecting the railroads entering New Orleans 
from the north and east. It runs from a point near the Mississippi 
at Avondale, some seven miles above the city, through the woods 
and swamps that lie between it and Lake Pontchartrain, to a point 
on the river about seven miles below the centre of the city, at what 
was formerly known as the Battle Ground Plantation, just below 
the scene of General Jackson’s famous victory. This plantation 
was purchased entire, comprising about 2300 acres, and here are 
located the wharves, cotton warehouses, sorting sheds and com- 
presses, the grain elevator, and the railway yards for handling 
merchandise and transferring it to and from the wharves. The 
railroad line in its circuitous course crosses and connects the tracks 
of the Yazoo & Mississippi Valley, Illinois Central, Louisville & 
Nashville, New Orleans & Northeastern, New Orleans & Southern 
and East Louisiana railroads, which enter the city from the north 
and east; and it has a ferry slip with an incline for transferring 
whole trains of cars to and from the Southern Pacific, the Texas & 
Pacific and the Fort Jackson & Grand Isle railroads, which termi- 
nate on the right bank of the river, opposite the city proper. The 
New Orleans & Western has also a franchise for extending its line 
across the river and westward through Louisiana to Texas. This 
part of the line, however, has not yet been built. The total mileage 
is about 26, 634 miles being of three feet gauge, comprising the 
haulage system of the Port Chalmette terminal yards; and the re 
mainder is of standard gauge. 

The projectors of the line had conceived that there was a vast 
field for improvement in economically handling the immense ex- 
port trade of New Orleans, particularly the cotton, and that a new 
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and modern plant which could receive merchandise from and de- 
liver cotton and other staple products to foreign steamships with 
greater dispatch and at lower charges than then prevailed along 
the levees in the city of New Orleans, would be appreciated and 
patronized by the merchants and shippers, not only of this city, but 
of other Southern cities, and prove a paying investment. Port 
charges, drayage, yard and compress charges, insurance rates and 
levee labor in the city were so high that its trade had been on the 
decline for some years, much of it having gone to other ports, 
which in other respects were not so naturally desirable and con- 
venient as New Orleans. Consequently a new enterprise that 
should lessen the cost of handling large cargoes of cotton at the 
only Gulf port where the largest ships can enter, appeared prom- 
ising, and abundant Northern capital was attracted without diffi- 
culty. — 

At Port Chalmette, the name given to the terminal property, 
there are 16 large one-story brick warehouses, each subdivided by 
firewalls into five compartments, each 60 by go feet in size. These 
warehouses have an aggregate capacity for storing 150,000 bales of 
cotton. There are also two large sorting sheds, each of which can 
hold 7500 bales, and there is easily room on the wharves for storing 
20,000 more; besides this, there is enormous yard room about the 
buildings that provides unlimited space for temporary storage. 

Cotton is brought in either by rail, by ferry transfer, or by river 
In the first and second instances, it comes in ordinary 
box cars from other railroad lines, over the New Orleans & West- 
ern Railroad Company’s belt-line tracks to the sheds and ware- 
houses, where it is sorted and stored, or it may come already com- 


steamboats. 
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pressed and be switched out to the wharf, to be unloaded directly 
into the steamships; or, if it comes by river steamboat, a suitable 
landing is provided whence it may be hauled by the narrow-gauge 
railway to the sheds, warehouses or compresses. While some cot 
ton comes in all ready for exportation, and is put on the wharf 
without intermediate handling, by far the greater part has to go 
through the regular process of sorting, storing, compressing and 
final haulage to the ships, and it is in the expediting of this course 
of operations that the trolley electric railway system is called into 
play. 

The sheds, warehouses, compresses, platforms and wharves are 
all connected by the narrow-gauge railway system, with tracks ram- 
ifving so as to give the utmost convenience in quickly and sys- 
tematically handling large quantities of cotton, every building and 
wharf being served by one or more of these tracks. 

The original equipment of the railway consisted of three com- 
They received 
their charges of compressed air from a connection just outside the 
power station, near compress shed No. 1, 


pressed air locomotives, weighing 1114 tons each. 


where the air-compres-, 
sor was located. The receiving tanks of the air were 
charged to a pressure of 600 pounds, an operation requiring usually 


motors 


an hour or more, while the charge would only suffice for about 50 
minutes steady working of the locomotive, so there was always 
one, sometimes two, of them laid up. They would pull about eight 
fully loaded flat cars wp the two per cent. grade that carries the 
road over the levee to the wharf. These have lately been super- 
seded by four electric locomotives of the type now gradually be- 
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coming familiar, manufactured by the Gerieral Electric Company. 
Each consists of a‘solid single-truck platform car, with two N.W.P. 
50 motors, one KR controller, a substantial central iron trolley 
stand, carrying an automatic circuit breaker mounted on it, instead 
of the old-time fuse-box; gong, hand-brakes, sand-box, etc., in 
fact, with all the usual motor car appliances. The weight of the 
locemotives is about 15,000 pounds each. The wheels are 28 inches 
in diameter, and the wheel base is six feet. The motors are wired 
in parallel, this method being preferable to thé series-parallel, to 
prevent slipping of the wheels under heavy loads, as the drivers are 
not coupled. One of the illustrations shows one of them pulling 
a small train load of compressed cotton out to the wharf. 





ELectrIC LocOoMOTIVE AND TRAIN OF COMPRESSED COTTON. 


The freight car equipment consists of about 75 tlat cars, most of 
them 29 feet long, with double trucks and low platforms, and others 
17 feet long with single trucks, and they are very substantial. The 
larger size will carry 32 bales of compressed cotton, weighing 
16,000 pounds, the weight of the car itself being about 8000 pounds. 
An electric locomotive has pulled as high as 232 bales of cotton on 
13 cars. In this instance, the draw-bar pull, at starting, was 3300 
pounds, and at about six miles per hour it averaged about 2200 
pounds. Its utmost draw-bar pull is 4000 pounds. 
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TRESTLES AND Piers, Port CHALMETTE. 





Adjacent to cotton press shed No. I is the power station, which 
contains all the apparatus required for electric lighting and railway 
power. Here is located an Erie City automatic engine, direct 
coupled to a 6-150-200 General Electric 500-volt railway generator, 
that is, having 6 poles, and supplying 150 kilowatts at 200 revolu- 
tions per minute; also an Armington & Sims engine, belted to 
two D-62 old type bipolar Thomson-Houston railway generators, 
which have comprised the temporary railway plant for the past 
four months. The Erie City engine has a shaft governor, which 
regulates the valve motion in the usual way. The valve motion, 
however, is of the wrist-plate type, with two steam and two ex- 
haust valves—like a Corliss engine without releasing gear. The 
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cylinder is 17 by 24, speed 200 revolutions per minute, and the 
engine is rated at 240 horse-power. The generator is connected to 
a panel switchboard of the standard General Electric type, with 
one panel for the generator and one for the teeder. 

The lighting of the grounds and buildings is taken care of by a 
Ball & Wood engine, direct coupled to a Western Electric Com- 
pany dynamo of 220 volts and 210 amperes capacity, running at 300 
revolutions per minute. About eleven hundred 220-volt Sawyer- 
Man incandescent lamps are supplied from the feeders. Belted to 
the flywheel of this engine is also a 45-light Western Electric arc 
dynamo. In this power station is also located the air-compressor 
formerly used to charge the air locomotives. 

In the boiler room are seven horizontal twbular boilers in three 
batteries, two batteries of two boilers each, 72 inches by 18 feet, 
and one battery of three boilers 72 inches by 20 feet. A Stillwell 





COMPRESSED-AIR LOCOMOTIVE FORMERLY USED. 


heater is used, and there is a duplicate set of Worthington feed 
pumps. The working pressure is 115 pounds. Four of the boilers 
are commonly sufficient to supply steam for the railway and light- 
ing, and for one cotton compress. As very little work is done on 
the wharves and in the warehouses at night, the power plant is 
never taxed to its utmost capacity. 

The overhead line construction is necessarily somewhat com- 
plicated. The material consists of the standard General Electric 
type of soldered ears, with cap and cone insulation, and 25-foot 





TYPE OF ELEctTRIC LOCOMOTIVE. 


square sawed poles are used, given 30 inches rake, and set with 
breast boards in front of them. On the wharf and approaches the 
poles are fastened to the bents of the trestlework by heavy wrought- 
iron clamps. The curve pull-offs are of the regular ‘“goose-neck”’ 
type, with wooden insulators. The line is divided into four sepa- 
rate sections, each fed separately by a No, o wire. It is supplied 
with 15 lightning arresters besides those on the locOmotives and in 
the power house, where there is one on each feeder at the switch- 
board, and one on the generator. 

The property has ample protection from fire, having its own 
waterworks system, pumping from the river, with a capacity of 
2,000,000 gallons daily. There are about 80 hydrants scattered over 
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the grounds. There is also a complete set of watchmen’s annuncia- 
tors and automatic fire-alarm circuits, there being one of the latter 
for each warehouse, and 40 alarm boxes on the National Automatic 
fire-alarm system. 

The grain elevator, though an important factor, does not bear 
any particular part in the electrical equipment of the enterprise, as 
the steam railroads bring the grain to it directly, and the usual 
conveying machinery is employed to carry it thence to the shins 
through an overhead gallery running across the levee and along 
the main wharf. One of the illustrations shows the line work on 
the wharves and about the presses and warehouses, where the 
bracket method of suspension is freely used. 

The total investment represents a vast amount of capital, and 
the enterprise is the largest of its kind in the world. Owing to its 
superior facilities it can handle cotton, in any quantities, at much 
cheaper rates than have hitherto prevailed. Being outside the city 
limits its taxes are low, and storage is, consequently, cheap; and, 
owing to the careful design of the warehouses and the excellent 
system of waterworks and fire protective devices, the insurance rate 
is reduced to a minimum. It may seem strange to some that elec- 
tricity should be allowed in such close relationship with cotton, 
which is very inflammable, without an unusual increase in the insur- 
ance rate. But when it is considered that the motors and car equip- 
ment are practically heat proof, and provided with the latest devices 
for preventing electrical fireworks; that with the single trolley sys- 
tem and perfectly clean T-rails no sparks whatever can be formed 
anywhere near the cotton; that there is not a multitude of wires 
of other systems, alive and dead, in the air all ready to fall down on 
the trolley and cause trouble; no insulated crossings with other 
electric railway lines, and that no pains have been spared to pro- 
tect the system in every possible way, it is evident that there is no 
greater risk incurred in the transpertation of cotton with the aid of 
electricity than there is in any other application of electricity in 
the arts. 

The system has now been in electrical operation since October, 
1896, and has done all that could be possibly expected of it. It cer- 
tainly makes a long step in advance, and its superiority over other 
methods of locomotion, under the peculiarly rigid requirements 
will only be proved more completely as time goes on. It should 
encourage further attempts for the adoption of electricity at even 
‘arger terminal systems, as the advantages of electricity become 
more evident when applied to a large number of units. 

The principal reason for the use of compressed air, originally, 
was to avoid every appearance of danger from fire, but the care 
that has been taken on this installation and the results have ef- 
fectually settled this question. The fact that compressed air failed, 
and electricity succeeded, was not due to any weakness or compli- 
cation in the design of the air locomotives but to their inability to 
carry a sufficient charge of air to last a reasonable length of time. 
They possessed ample tractive power, when fully charged, but 
could not hold out long enough, so that an equipment of air loco- 
mctives sufficient to handle the traffic in the busy season, would 
have required about double the machines that could be economical- 
ly worked during the ordinary course of affairs—while with the 
present electrical system, there is no moment in the day when 
the motors cannot be worked to their full capacity. Even with the 
best system of charging that could be devised, an air motor is 
necessarily obliged to be out of service for a considerable period 
while charging, when time is particularly valuable, and in order 
to charge quickly to 600 or 800 pounds a compressing plant of 
dimensions rather disproportionate to the economic value of the 
returns received in any but the busiest season would be required. 

The lesser number of wearing parts is also a strong point in 
favor of the trolley system. Without being prejudiced in any 
way against compressed air, it is the unanimous opinion of those 
operating this haulage system that, in all respects, the trolley 
method has proved its superiority. 

The contract for the installation of the electric railway system, 
complete, was let to the General Electric Company, and the work 
has been most creditably carried out under the supervision of 
their expert, Mr. Samuel Huston, and his assistant, Mr. Allison. 

To Mr. W. H. Albertson, Jr., and to the official staff of the 
General Electric Company in New Orleans, the writer is indebted 
for many courtesies in the course of preparation of this article. 

The illustrations are from photographs made by Mr. U. S. Ken- 
nedy of the electrical staff of the New Orleans Traction Com- 


pany. 
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Meeting of the Texas Street Railway Association. 





The Texas Street Railway Association convened at Austin, Tex., 
on March 17, and ended its two days’ session on the evening of 
Thursday, March 18. Representatives of a large number of street 
railway companies in various parts of the State were present. After 
the usual introductory addresses and speeches of welcome, and the 
appointment of committees, a number of resolutions were intro- 
duced, among them one of condolence to the family of the former 
president, Col. Sinclair, whose death took place since the last meet- 
ing. 

The afternoon session was devoted to the discussion of various 
subjects, among them a uniform rate of wages and number of hours 
of work for railway employees. The discussion developed the 
fact that there seemed to be no uniformity as to the number of 
men who worked in repair shops and barns, or in the num- 
ber of men apportioned to each car in the various systems rep- 
resented. 

In the discussion of the subject of State and Municipal legisla- 
tion, Mr. C. L. Wakefield said that an association should be careful 
that their vigorous action and remarks on legislation should not 
attract too much attention from the general public; that many legis- 
lators introduced anti-corporation bills because they did not feel 
that personal sense of responsibility. or fear doing a personal wrong 
that they would were the parties individuals instead of corpora- 
tions. 

In the second day’s proceedings, the question of passes to city offi- 
cials was taken up and very generally discussed, as was the question 
of passes to newspapers. It appeared to be generally believed that 
the newspapers gave full value for all passes which they received, in 
the way of advertising entertainments, etc., and that the effect of 
the passes was to make them more fair in their treatment of the 
railway companies. 

Mr. R. S. Wakefield read a paper on “Accidents, their Liability 
and How to Prevent Them.” Mr. J. X. Urie, of Galveston, pre- 
sented a paper on “Amusements.” He stated that amusements are 
a very important matter to the street railway companies, especially 
ir the larger cities. In the discussion which followed, a number of 
gentlemen presented their views on the amusement question, and 
a motion was made that the secretary of the Association be fur- 
nished with an abstract of the experience of each company with the 
particular variety of attractions which it had found to furnish the 
best returns. An able paper by Mr. George B. Hendricks on 
“How to Obviate Public Prejudice Against Corporations” was pre- 
sented 

The following gentlemen were then elected to hold office during 
1897 and 1808: President, Carl F. Drake; vice-president, A. H. 
Hayward; secretary, C. L. Wakefield. San Antonio was chosen as 
the next place of meeting by a narrow majority. 

In the afternoon the members present took a trip to the lake 
above the Austin dam. This is a magnificent piece of stone work 
standing about 65 feet high and forming a lake which extends up 
the river for twenty-seven miles. The water power is considerable, 
and the city, which owns the dam, has an electric light and power 
plant and water works all operated by it. The cost of the dam was 
$1,500,000, and, although it has been in operation but a short time, 
has already begun to pay interest and sinking fund. A fine system 
of street railways runs from the city to the dam, the power being 
furnished by the water power mentioned above. 

At the night session, Mr. Wakefield presented a paper on “How 
to Make Street Railway Employees Honest.” In the discus- 
sion which followed it seemed to be established that. the best 
way was to get honest employees at first and then try to keep 
them so. 

After the discussion of several other matters of interest to street 
railway men, the Association adjourned to meet again in San An- 
tonio on the third Wednesday in March, 1808, unless sooner called 
together by the President. 


Brevity. 


A German contemporary, referring to Mr. Preece’s proposal to 
drop the use of the horse-power as a unit, and to call a kilowatt- 
hour a “kelvin,” remarks that the German equivalent for this latter 
unit (Kilowattstunde) is inconveniently long. The same page 
speaks of “Sicherheitsvorschriften fur Hochspannungsanlagen.” 
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The Design of Direct-Current Machines with Reference 
to Sparking. 


BY J. FISCHER-HINNEN. 
(Concluded from page 421.) 
CORRECTION FACTOR FOR SHIFTING OF THE BRUSHES FOR MOTORS, 


If the same machine is used as a generator and then as a motor, 
a decided difference in the magnitude of the angle through which 
the brushes must be shifted to reach a point of sparkless commu- 
tation is observed. And, moreover, it is always smaller in the case 
of the motor. This phenomenon is partly explained by the difference 
of sign of e! in equation (2); still, the difference in practice is even 
more noticeable and is augmented by the rotation of the axis of the 
armature in its conductors, by which a potential Za is generated. 
In a generator this potential is additive to the original voltage £,, 
while in a motor it is subtractive. While in generators this effect 
can usually be neglected, because a very small change in brush 
position is sufficient to produce a large alteration in £,, in motors 
its influence is often very great, and an allowance in the calculation 
must be made to take care of this factor. 

47 JIN I 
B= —- . 
10 42, 26, 

Ba =the magnetic density at the side of the neutral line, pro- 
duced by the ampere turns of the armature (see Fig. 4), and let v be 
the velocity of the armature. " 

Then 
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In this equation v is a variable, as is seen in Fig. 8. We can ex- 


press the relation * 
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Under the condition that the brushes are placed in the position of 
no sparking, then #,’ — Z£’, = — &,. Hence, just before the 
position of short-circuit— 
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TABLE IV. . 
a ? I+” . 
Valuesofe 4 °' 7? = x 
f, 2 
” X n X 
1,00 oO. 3.0 0.69 
L.o! 0.04 3.5 0.74 
1.02 0,05 40 0.78 
1.05 0.09 5.0 0.81 
1.10 0.15 6.0 0.84 
1.20 0.24 7.0 0.85 
1.40 0,30 8.0 0.87 
1.60 0.44 9.0 0.88 
1.80 0.50 10.0 0.89 
2.00 0.55 15.0 0.92 
2.50 0,03 20.0 0.99 


From Table IV it is apparent that the velocity becomes the more 
When 7 — 20 it 1s almost constant, and 
for present purposes can be so considered. 


uniform the greater 7 is 


A single example will suffice. Take, for instance, Motor No. 12. 
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The calculation of the resistance of the carbon brushes must be con- 


sidered. (Section of the carbon, is 600 mm.?.) 


The resistance per spool — : ‘ 0.022800 
Contact resistance (see table) — ,4, — 0.0017@ 
0.02450 


Increase 7.6 per cent. 
Then rt 
een (0.735) (1.076) 0.79 


~ 


» (from Table I) = 2.67 
X 0.65 
Ea —_ (0.157) (30) (706) 
==  - X 0.65 = 0.48 
E, —_(.63) (12) (.04) (2) (7400) 
Hence follows: 
79) == (I—0.48) 2 67 = 1.38 
(.2) (.92) 
and 4M ———_—_ 2.4 





(1.38) (2.1) (.63) (.04) 
a@ = 4.05 cm. 
c¢=6 
on 0.67 instead of 0.85 
c 
CONCLUSION, 

In conclusion, the results can be condensed into a few important 
rules that should be observed in the design of dynamos. 

(a.) To make the number of soldered joints as small as possible, 
and to endeavor to obtain a symmetrical and uniform winding. 

(6.) The number of commutator segments must not be too small, 
and must depend upon the magnitude of the current. Especially 
in machines of high voltage, care must be taken that the difference 
of potential between two adjacent segments is not over 30 to 40 
volts as a maximum. For multipolar machines with series drum 
winding, the following equation gives the allowable difference in 
potential between two commutator segments 

2pE 

gate > 

Multipolar drum wound machines are, therefore, not well adapted 
for machines of high potential. 

(c.) The conclusion may be drawn from Table III., that the 
smaller the value of the fraction a/c, the better the machine. 

Machines in which a/c > 0.7 to 0.8 are not serviceable, or at least 
they are very poor. 

If possible £ es OS 


‘ oun 2 


If we substitute for example a/c = 0.7 as a maximum value in 
equation (P), we find that 


6 (1 + &) 1.4 _O(t + @) 


‘ : approximately. . (T 
*max = (o.51¢04+26) By 05c0Bn eee: 0") 


» can be taken as aconstant, as it does not change perceptibly 
with the current. 

In the machine No. 18, we know, for example, that it ran fairly 
well at half speed. 

At this point 


(0.4) 1.05 
e aa : r = 0.0165 
max (0.5) (2.55) (2) (0.87) (11.5) 
and 
Z 100 0.0105 im pere 
oOo =—— Og >sTSS. 
. ’ 0.035 47 E 


(d.) In order to keep a/c as small as possible, J7 must be as large 
as possible. The equation (R) shows that this will be the case if 6 
is made large and 6, #, €, and 7 are small. 

If then a machine sparks, the sparking can be repressed by en- 
larging the armature core and consequently also cutting off part of 
the polar tips. Since at the same time ¢ is increased, it is advisable 
to investigate by means of a short calculation whether ur not there 
will be any improvement by pursuing this course. 

Another and more practical method is the one devised by Swin- 
burne, in using small additional coils placed on the neutral line 
which provide the necessary voltage to effect commutation. Of 
course, these coils must be excited by the main current of the 
machine. 

The author had occasion several years since to observe the excel- 
lent operation of this method on.a machine at the pier of the Amer- 
ican Line in New York and recommends it sincerely for this 


purpose. 
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The Sayer’s winding must also be spoken of here. It can easily 
be calculated by means of the above equations, although in com- 
parison with the device of Swinburne, it has a small disadvantage, 
namely, if the winding is calculated for the maximum current 
strength, it will operate too strongly for smaller loads, and, there- 
fore, tends to produce sparking. 

(e.) Since 7 decreases inversely with the value of ; ¢ the diameter 
of the commutator should be as small as possible, while the number 
of teeth should be made as great as possible. If possible, divide the 
winding of a coil between two different slots. Finally, the ohmic 
resistance can be reduced to a very great extent. 

I would not close without respectfully asking all who are inter- 
ested in this work to follow the above carefully and then to put 
them to the proof in testing completed machines. The subject 
is so important that it demands most imperatively a final and com- 
plete solution. 


Street Railways of Massachusetts. 


The twenty-eighth annual report-of the Board of Railroad Com 
missioners Of Massachusetts, dated January, 1897, is a very com 
plete exposition of railroad operations in that State. The section 
devoted to the affairs of street railways is quite voluminous, and 
covers the twelve months ending September 30, 1896, the number 
ot companies reporting being 83. 

During the year 213 miles of new track were added to the pre- 
vious mileage, including 14 miles of side track. The Massachu- 
setts companies now own the total of 1368 miles of track, and 
operate 1291 miles. Of this latter figure 35 miles are operated 
by horse power only; 1241 by electric power, and 14 by horse 
and electric power. 

The average cost of street railways of the State per mile of 
main track was $23,396 for construction; $9,804 for equipment, and 
$12,840 for lands, buildings and other permanent property—making 
a total average cost of $46,041 per mile. The cost per mile ranges 
from about $10,000 in a country town to over $96,000 in the city. 

The gross assets of the companies were $62,187,775, and the 
gross liabilities $61,117,713, the total income from all sources was 
$14,900,941, and total expenditures $14,423,012, leaving a net balance 
of $477,929 to carry to surplus account. 

The aggregate capital stock of the eighty-three companies was 
$30,727,817—a net increase of $2,821,132 over the previous year, and 
the total cash dividends declared during the year amounted to 
$1 ,862,846—an increase of $196,652 more than in 1895. Forty-three 
ccm'panies paid dividends ranging from 1% to 10% per cent., and 
forty companies, new and old, declared and paid no dividends. 

During the year the total number of passengers carried by the 
eighty-three companies was 292,358,943. which represents 32,564, 
635 more than were transported during the previous year. 

The gross earnings from operation were $14,844,262; the gross 
operating expenses, $10,563,371, and the net earnings, $2,609,945 
he percentage of expenses to earnings was 71.16. 

On the subject of multiplication of companies, the report favors 
merging by lease or consolidation of short local or connecting 
lines with larger companies, to whose systems they naturally be 
long. This, it is argued, might often result in greater economy 
and efficiency of operation and management, and more convenient 
and, in some cases, cheaper service. 

The report presents every detail of operation in tabular form, 
and as a statistical compilation it reaches the high standard for 
which the Massachusetts Railroad Commissioners have earned 
renown. 


A Tribute to Galileo Ferraris. 


The City of Turin, in which the late Galileo Ferraris prosecuted 
his distinguished scientific studies and where he founded the widely- 
known school of electrotechnics of the Royale Museo Industriale, 
has decided to honor his memory by the erection of a permanent 
memorial. The form which this will take has not yet been fully 
decided, but a committee, of which Sig. Conte F. Rignon is presi- 
dent, has been appointed to solicit subscriptions and receive sug 
gestions. It is proposed to invite the co-operation of all persons— 
without distinction of nationality—who wish to aid in perpetuatinz 
the memory of the labors of the great Italian electrician. The 
treasurer of the City of Turin, Sig. Cav. Zappata, will receive all 
contributions for this purpose. 
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Electric Elevators.—I. 


HE development and 
perfection of eleva 


tor machinery is 





particularly due to Ameri 
can institutions. The con 
centration of all interests, 
the consequent scarcity and 
highly increased value of 
real estate has caused 
the upward extension of 
our architectural structures, which, 
ie however, has only been possible with 
, perfected methods of vertical transportation. 

The application of such carrying systems ha; 
become so universal that they form to-day an 
indispensable element in our commercial, and 
even to a certain extent, social existence. The 
demands for increased speed, safety and com 
fort in vertical transit within our large build 
ings almost equal the requirements for hori 
zontal traveling facilities. The number of 
house elevators in daily use has reached an 
enormous figure. In New York City alone 
there are over 5000 elevators of various kinds 
in daily operation. The daily travel of this 


combined elevator service between the hours of 8 a.m. and 10 


p.m. probably reaches thousands of miles, and is as much, if not 
more, than the distance traveled horizontally by the various local 
cars and trains. 








Drum: Hoist BELIED To ELectrric Moror. 


Elevating and hoisting mechanisms are of exceedingly ancient 
date. Numerous simple hoisting mechanisms have been in use 
since the earliest ages. A rope, passing over a pulley or wheel and 
wound upon a suitable winch or drum usually formed the essential 
elements of such machines. The development of modern house 
elevator machinery, embodying a suitable car operated either up 
or down by power hoisting mechanism, and controlled to produce 
any desired movement of the car by means of controlling devices 
accessible to the operator in the car, or from any point in the 
hoistway, is, however, of comparatively recent date. The now well 
known belt-driven hoisting machine, introduced about fifty years 
ago, was probably the pioneer of this class of elevator machinery 
Such machines consist of a cable winding drum, rotated in either 
direction by means. of oppositely moving belts, which are controlled 
by a hand rope accessible to the operator in the car. The driving 
power for operating the winding drum is derived from some con 
veniently located power shaft. Subsequently, the winding drum 
was directly geared or belted to a steam engine whose motion and 
speed were controlled by the operation of suitable valve gears by 
the operating rope. 
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Succeeding the steam machine came the hydraulic elevator, with 
its long cylinder, piston and multiplying sheaves, over which the 
rope from the elevator car passes in order to produce the desired 
ratio of travel between the cylinder piston and car. 
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Drum Hoist AND HAND STARTED ELeEctric Moror. 


pressure is supplied to the cylinder either from the water supply 

















system of the district, an elevated pressure tank or by 
some direct pressure tank system. Pumps are essential 
in the last two methods mentioned and electrically . driven 
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AUXILIARY STARTING Rope DirecTLy OPERATING STARTER. 

pumps are frequently adopted for this purpose. The usual 
present method is to supply water to the cylinder to 
raise the car only. The weight of the descending car forces the 
water from the cylinder; power is therefore taken only in ascend- 
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ing. Admission and discharge of the water are controlled by suit- 
able valves attached to the cylinder, and operated from the car. 

Numerous modifications have been made in each of the above 
types of elevator apparatus, but each of the different methods has 
its respective field to-day. Electric power operated hoisting ma- 


e * ° 
‘chinery has, however, become a strong competitor. 


With the earliest introduction of the commercial electric motor in 
this country, about twelve or fifteen years ago, the feasibility and 
peculiar advantages of this form of motive power to the operation 
of elevator machinery was at once apparent. As at first applied, the 
electric motor was simply substituted for any other suitable motive 
power, operating continuously and driving the necessary shafting, 
to which a belt-driven drum hoisting machine was connected. From 


this crude beginning the perfected electric elevator of to-day, with 


its many superior features, has been evolved. 

In considering the various methods of operating elevator mechan- 
ism by electric motors, the application of electric power to the 
ordinary belted winding machine may be first .discussed. Among 
the electrically operated elevators of this type the installation made 
by Mr. Leo Daft at the Steam Mills, Newburg, N. Y., in 1883, and 
hy Mr. Frank J. Sprague at the Pemberton Mills, Lawrence, N. H., 
in 1884,:are probably the earliest. Numerous similar installations 
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AUXILIARY STARTING Rope CONNECTED TO AUTOMATIC 
STARTER SWITCH. 


followed these pioneer attempts, both of which were made at thé 
very beginning of the commercial development of the electric 
motor. Such combination of electric motor and hoisting machines, 
with certain modifications in the control and operation of the 
motor, are very frequently installed at the present time in places 
where a cheap freight service elevator apparatus is required. 

The general construction of the present forms of ordinary belt- 
driven drum hoisting elevators is generally well known; but, in 
considering them here in conjunction with electric motors, a brief 
description may be advisable. The winding drum is usually geared 
to the drive shaft by a worm gearing, although in some instances 
a spur gearing connection between the drive shaft and the drum is 
used. The latter method, however, has various disadvantages and 
the worm gearing type is almost invariably used, as it possesses a 
greater factor of safety than the spur gearing method, in which 
the driving members may be too easily reversed, allowing the car 
to fall, if the brake should be in any way disarranged. The noise 
produced by the gearing, unless it is very accurately adjusted, 
the jerky vibratory action transmitted to the car ropes by the inter- 
acting of the teeth, and the difficulty experienced in making ac- 
curate stops, are also objectionable features. The driving shaft 
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of the machine is usually fitted with one central tight pulley and 
two loose pulleys and two belts, one straight and the other crossed, 
connecting the driving shaft with a suitably located countershaft, 
-on which a wide face pulley is mounted. Each of the belts runs 
on its respective loose pulley, and either of them may be shifted 
on to the tight pulley, operating the drum in the corresponding 
direction by a suitable shifting device, operated by the necessary 
shipper or control ropes or chains from the car. The shipper rope 
usually consists of an endless steel wire cable, passing over pulleys 
at the top and bottom of the shaft and connecting with the shipper 
sheave, operating the belt shifting and brake mechanism. The 
brake is a very important element in this type of machine, being 
usually of the shoe type, and sometimes acting on the fixed pulley. 
Suitable slack cables limit stops and speed, and other automatics 
are provided to automatically shift the belts and apply the brakes 
when necessary. 

An electric motor, simply belted to the countershaft, 
continuously unless the elevator is to be shut down for some ex- 
tended length of time. The pioneer motors and stopping appli- 
ances were extremely crude, and it is of interest to note that a 
well-known publication, mentioning this application of the electric 
motor, indicates the economical advantages due to the fact that 
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STARTER OPERATED BY SHIPPER RopE CONTROLLING 
SINGLE DIRECTION Moror, 


AUTOMATIC 


the motor increases its speed and consequent C. E. M. F. when 
the load thereon is discontinued, and thereby takes but very little 
current when the elevator car is at rest. The usual present arrange- 
ment of this combination is to place the main switch and motor 
starting box at some point from which it is most desirable to con- 
trol the elevator. Usually the motor and hoisting mechanism is 
placed on one of the upper floors of the building, and the starting 
apparatus on the ground floor. 

The operation of the motor starting box and switch, by means 
of a separate vertical hand rope passing from floor to floor, and 
from either the car or any landing, was probably the 
The starting apparatus is usually provided with suitable 


accessible 
next step. 
retarding devices, if the hand rope is directly connected thereto. 
The use of automatic motor starting devices simply requires the 
connection of such rope with the main switch, the operation of 
which automatically sets into action the starter, or rheostat. The 
control of the elevator car is effected, as previously, by the shifting 
of the belts by means of the shipper rope, the other rope being 
simply used to control the motor. 

It will readily be seen that the motor starter or the main switch 
of an automatic starting device may be connected to the shipper 
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so that the motor is started and 
This ar- 


rope itself if properly adjusted, 
brought to a proper speed before the belts are shifted. 
rangement has been very satisfactorily applied recently to belt- 
driven elevators. The use of an automatic motor starter and 
*main switch device is*probably best suited to an arrangement of 
this kind. Almost any automatic motor starter could be used for 
this purpose, the main switch being of suitable construction and 
properly connected to the shipper ropes. 

A large number of such arrangements using a mechanical type of 
automatic motor starter have been installed. A double-pole, double- 
thiow main switch is mechanically connected to the shipper rope, 
which, when operated in either direction closes this re hage es 
starting the motor with the resistance of the starter all i This 
particular starter consists of a suitable resistance box, ae contact 
arm of which is loosely fitted to a shaft revolved by a suitable belt 
cormnection to the elevator countershaft. The closing of the switch 
energizes a small electromagnetic clutch which holds the contact 
arni to the shaft, which then carries the arm over the contacts, grad- 
ually cutting out the resistance, and increasing the speed of the 
motor. When the arm gets to the maximum position, the further 
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REVERSIBLE Motor STARTER DIRECTLY OPERATED 
BY SHIPPER Rope. 


rotation of the shaft upon which it is mounted simply causes the 
two members of the clutch to slip. The operation of the stop 
rope, which is fastened to both sides of the shipper rope, brings the 
latter back to its normal position, shifting the belt to its loose 
pulley and opening the main switch, thereby stopping the motor 
and allowing the starting device to return to its normal position. 

In the other type of automatic stating device the resistance is 
gradually cut out by means of an electromagnetic device, usually 
in shunt across the circuit. In this last method, the speed of cutting 
out of resistance is fixed after once being set, and is not in any way 
affected by the load on the motor. In the mechanical method the 
contact arm is moved over the resistance contacts at a rate propor- 
tional to the rate at which the motor is being accelerated in speed. 
The maximum resistance must allow enough current to start the 
motor at maximum load. 

Similar starting devices may also be used with but a single belt- 
shifting arrangement. Instead of having one tight and two loose 
pulleys on the drive shaft, two tight pulleys and one loose pulley 
are provided. A single belt with suitable shifting devices con- 
nects the shaft with the countershaft, and the movement of the 
shipper rope in either direction shifts the belt on one or the other 
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of the tight pulleys. The switch device, operated in conjunction 
with the belt shifter, by the shipper rope, must be arranged to re- 
verse the direction of movement of the motor. This switch de- 
vice may be either a motor-starter directly connected or it may be a 
main switch controlling an automatic starter similar to that last 
described. In either case, the movement of the shipper rope re- 
verses the connections of the motor armature. If the automatic 
starter be mechanically operated as with the previously-described 
device, the contact arm must be movable either side of a normal 
position. The automatic safety appliances with this arrangement 
must be arranged simply to shift the single belt on to the loose 
pulley and at the same time apply the brake. It will be seen that 
this arrangement dispenses with some mechanism without materi- 
ally altering the operation of the device. 

A similar method of operating the motor also permits of dispens- 
ing entirely with the belt-shifting devices and loose pulley. The 
shipper rope, however, is retained, being used to apply the brake 
and also to operate the starting device connected thereto in more or 
less the same fashion as in the last described method. The belt- 
shifting devices, however, are entirely dispensed with. A single 
fixed pulley on the driving shaft is directly belted to the motor 
pulley. The starting devices may be of either the direct or auto- 
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SINGLE BELTED REVERSIBLE MOTOR AND AUTOMATIC STARTER, 
OPERATED BY SHIPPER Rope, 


matic type. The operation of these devices is similar to the pre- 
viously described method, with the exception that no belts are 
shifted, the motor starting the elevator directly. The general feat- 
ures, style of motor and general adjustment are quite different from 
those of the previous methods where the load is thrown on to the 
motor after it has been started. In the direct-belt method of opera- 
tion the motor must be capable of developing sufficient torque to at 
once operate the elevator. The safety automatics must affect the 
motor itself and also the brake. Altogether this type of electric ele- 
vator may be considered as open to the same general considerations 
as apply to the direct-connected elevators described later in this 
article. 

The operation of belt-driven elevators by electric motors em- 
bodies a number of peculiar features. In cases where a motor is 
started and stopped in conjunction with the shifting of the driving 
belts, the time at which the load is thrown on to the motor must be 
very carefully adjusted, particularly where there is a tendency to re- 
verse the driving action due to either a heavily-weighted car when 
it is intended to go up or a light car and a heavy counterweight 
when it is intended to go down. If the torque, due to the motor 
tending to turn the winding drum, is less than the pull on the ropes 
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against which it is to operate, the latter will overcome the energy of 
the motor and the car will either drop or rise, reversing the direc- 
tion of the motor. In such cases, the speed-controlling safeties are 
solely depended upon to arrest the movement of the car, as the 
brake has been thrown off by the shifting of the belts on to the 
tight pulley. 

It is to be noted that the application of starting devices, operated 
either automatically or manually in conjunction with the shipper 
rope, introduces a very economical feature. The motor is started 
without load and run only when required. Care must be exercised 
in an installation of this kind that the motor does not start with the 
brake on. 

For the operation of belt-shifting belted elevators direct-current, 
constant-potential, shunt-wound, single-speed motors are usually 
adopted, with simply an armature-resistance starting device. 
Whether the motor be operated by automatic starting devices om run 
continuously, no rush of current due to starting with load occurs. 
Unreliability of the belting and the jerky starts where the belts are 
shifted after the motor has attained full speed are distinctive features 
of such machines. The operation of the starting devices, however, 
by the shipper rope largely obviates the last-mentioned objection. 

Hydraulic elevators using electrically-operated pumps cannot be 
strictly classified with electric elevators, yet there are many who be- 
lieve that this method of operation promises more than ordinary re- 
sults. The fact that in most instances an electric motor requires 
more energy to start under load than for ordinary running seems to 
be one of the weak features of the electric elevator. In the electro- 
hydraulic method the electric motor operates the pump as is re- 
quired by the pressure in the tank and automatic devices are pro- 
vided which control the motor-starting appliances when this pres- 
sure is reached, or when the pressure decreases below a certain 
point. Ina method of this kind the motor may start without load, 
run almost constantly and may be of a smaller capacity than if 
direct connected. This seems, however, to be rather a mongrel ar- 
rangement of apparatus, and notwithstanding the fact that in the 
latter arrangement the motor must frequently start with excess- 
starting currents, the direct-connected electric elevator certainly ap- 
pears to be the ultimate and best form of electric elevator. 

It is probably interesting to note at this point that during the 
early development of the electric motor it was considered inadvis- 
able to start an electric motor under load. It was deemed neces- 
sary by many to first bring the motor to a certain speed before 
throwing on the load and where it was desired to directly connect 
the electric motor to some particular machine a belt was usually 
provided between the machine to be operated and the motor shaft. 
It was, therefore, some time after the first application of electric 
motors to elevator driving that the direct-coupled electric elevator 
of the present type made its appearance. The successful applica- 
tion of electric motors to the propulsion of street cars and the per- 
fection of such motors geared directly to the motor axle and rotat- 
ing in either direction with fixed brushes, led to the development of 
similar motors for similar purposes. 


(Zo be continued.) 


New Atlantic Cable. 


The Compagnie Francaise du Télégraphe de Paris 4 New York, 
better known as the French Cable Company, has decided to lay 
another submarine cable between Brest and New York. The new 
cable, it is stated, will be the longest in the world—almost 3250 
nautical miles. The core is being made at Bezons, France, and 
the cable will be sheathed and finished at Calais. In the construc 
tion of the conductor, which will be stranded, 2,149,485 pounds of 
copper will be required. This will be incased in 1,859,000 pounds 
of raw gutta percha. To lay this great cable, four of the 
largest cable steamers will be utilized, and it is expected that 
the work will be completed during the coming summer. The 
present cable of this company is laid between Brest, France. and 
St. Pierre-Miquelon, and is 2282 nautical miles in length. From 
St. Pierre, a short cable (828 miles) runs to Cape Cod, Mass 
where connection is made with the land lines. Besides these. the 
company, has 422 miles of other branch lines, making a total mile 
age in operation on the American system of 3532 miles. Add to 
this 3250 miles of new cable, and the company will employ 6782 
rautical miles in its American service. 
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Electric Lighting of the New Armory of the Ninth 
Regiment, N. G. S.N. Y. 


| 
HE satisfactory illumination 
of large open interiors is 
attended with 
Incan- 


| 
| 


frequently 
various difficulties. 
descent lamps amply dis- 
tributed have been 
generally used for such 
purposes, but the use 
clustered arc lamps, par- 
ticularly in the 
very large open halls, pre- 
sents a number of advan- 
tages in economy 
Although the successful use of bunched 


most 
of 


case of 


which 
figures very prominently. 
arc lamps in the form of giant “‘arkoliers” proved entirely successful 
in the illumination of some of the immense exhibition structures at 
the Chicago World's Fair, but very litthe advantage seems to have 
taken the this 
method of interior lighting. The recent and almost general use of 
inclosed ares also adds a number of additional features tending to 


been of many promising features presented by 


increase the value of such methods. Lately, however, a number of 
very large halls have been thus illuminated with exceedingly excel- 
lent results. 

Among these the installation at the Ninth Regiment Armory, 
New York City, is particularly prominent and of interest, in view 
of the fact that the entire lighting of the main drill hall is accom- 
plished by means of ordinary two-in-series open arcs. 

This new armory building is located on the north side of Four- 
teenth Street, just west of Sixth Avenue, and extends through from 
Fourteenth to Fifteenth Street, with a frontage on each street of 
about 212 feet and a depth of about 250 feet from street to street. 
Steel arches and girders are used entirely in the construction of the 
building, which has a very fine granite front on Fourteenth Street 
and brick rear wall.. 

The administration offices are located on the Fourteenth Street 
side, while the company rooms are on the opposite side of the 
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building. Balconies extend along the entire length on both sides 
and also along the end walls. 
The 


incandescent 


of about 
throughout the 


1200-cp open-air 


installation consists 2500 


10-cp 
adminis- 
lamps, 


lighting 


lamps located various 


tration rooms, and sixty Ajax are 
which are used exclusively for the illumination of the main hall. 
The arrangement of the arc lamps is particularly excellent and 
notable. All the various fixtures, both for are and incandescent 
purposes, are specially designed of wrought iron, and those in the 
main hall are also equipped with electrically lighted gas burners. 


Particularly pronfinent in the main hall are two large clusters, each 
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including twelve arc lamps, which are arranged in the form of a 
large chandelier centrally suspended from the centre of the arches 
over the drill floor. The lamps, when raised, are about twenty-eight 
feet above the floor line. Regularly arranged under each of the two 
main balconies are ten single arc-lamp fixtures, each lamp being 
about sixteen feet above the floor line, and over each of the end 
balconies are four single arc lamp fixtures, the lamps of which are 
about twenty-one feet above the gallery floor. The two 
fixtures are each in the form of a long stem, having at its lower end 
a large latticed globe, around the outer horizontal circumference of 
which are hung twelve arc lamps from iron hooks. Each of these 
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THE TWELVE-LiIGHUT FIXTURES LOWERED FOR TRIMMING. 





ONE OF 
fixtures is about forty feet in length from tip to tip, and the globe 
is about eight feet in diameter. The lower half of the globe on 
which the arc lamps are hung is separate from the upper part of 
the fixture, and can be raised and lowered by means of a half-inch 
steel-stranded cable, which passes over suitable multiplying pulleys, 
and from thence to a hand-winding winch on the gallery floor on 





Evectric Gas LIGHTING BOARD AND THREE: WIRE DISTRIBUTING Pox, 


the Fourteenth Street side of the building. Around the upper half 
of the globe of each fixture is a corona of about 200 gas burners, 
which are ignited. by means of a series gas-lighting system. 

The single-light fixtures each have a centrally suspended lamp 
attached to the bottom of a long stem and are surrounded by an 
ornamental fretwork of iron. above the casing, which is also fitted 
The 
arc lamps throughout have plain japanned casings and use 11-inch 
upper and 8-inch lower Hardmuth carbons, giving a life of about 
This is amply sufficient for all purposes in this par 
The lamps in the main fixtures are trimmed by 


with a circle of twenty-five electrically ignited gas burners. 


eleven hours. 
ticular instance. 
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lowering the entire lower globe, while the single-lamp fixtures are 
permanently fixed and are reached by means of a ladder. 

Current for all lighting purposes is supplied from two Edison 
three-wire street services, one of which enters the Fourteenth 
Street side, and the other the Fifteenth Street side of the building, 
each service being entirely independent. From the service switch 
and cutout on each side of the building two three-wire circuits are 
extended to the main floor and then vertically. Each of these feed- 
er circuits consistss of a triple-conductor, lead-armored cable run 
in plain iron piping, the neutral conductor being No. 0000, the two 
outside wires being No. 00. These main feeders are brought to 
four panel boards located at opposite ends of the Fourteenth and 
Fifteenth Street sides of the building. From each of these panels a 
sub-feeder extends upward to another panel immediately above on 
the balcony floor. The lower panels are principally used 
for arc-light circuits, while the upper panels are used for the 
incandescent lights. Rubber-insulated wire run in brass-armored 
tubing is used for all incandescent and arc-light wiring from these 
panels. Each of the main arc-light clusters is supplied from one of 
the front panels by a two-wire circuit of No. 2 B. & S. wire, which 
extends in tubing to the balcony floor, where it is suitably cleated, 
and from which point each wire is separately looped to the lower 
part of each of the main fixtures, where this feeder connects with 
distributing cutouts placed at the bottom of the lower globe. 

There are about 1000 gas burners fitted to the various fixtures 
throughout the main hall. These are ignited by means of a series 
gas-lighting system, bare wire run in especially drawn glass tubing 
being used from the slate controlling boards to the fixtures. The 
controlling boards are located adjacent to each of the two lower 
front panel boxes, and each board is equipped with two Bogart 
frictional gas-lighting machines, and a plug-connecting board for 
the terminals of the twenty-two circuits into which the various 
burners are divided. The machines can be used either separately or 
together on any of the various circuits, by means of suitable flexible 
connecting cords and plugs. ‘ 

Aside from the lighting system, the electrical equipment includes 
an inter-communicating telephone system, with twenty-two sub- 
stations, an extensive annunciator signaling system in the rifle range 
for signaling from the targets to the firing point, and also several 
motors. The operation of a 30-inch fan by means of a 3-hp motor, 
for exhausting the smoke from the rifle range, is particularly note- 
worthy. 

All electrical work, including the designing and installation of the 
arc-lighting system was done by the Vance Electric Company. The 
results would seem to warrant future installations of a similar char- 
acter, particularly if advantage is taken of the inclosed are lamp 
and its many excellent features for this class of work. 
The economy of an installation of this kind cannot be doubted when 
it is considered that for the lighting of an immense open area of this 
kind, only the current equivalent for about 500 16-cp incan- 
descent lamps is used. 


Early Electric Motors on the New York Elevated Railway. 


To the Editor of The Electr:cal World: 

Sir: To look back seems ever less interesting than looking 
forward, but since the early history of electric traction and power 
distribution in this country seem to be in rather a chaotic con- 
dition, I will venture to remind you of some work which escaped 


- notice in the article under the caption “Electricity on the Man- 


hattan Elevated Railways,’ published in your issue of Feb. 27 
last. That article leaves one to infer that the first agitation of 
electric propulsion for the Manhattan elevated system was through 
Mr. Sprague’s paper, read before the Boston Society of Arts, and 
that the first experiment toward a practical realization of such pro- 
pulsion was the operation of a motor car by Mr. Sprague on the 
Thirty-fourth Street branch of the Manhattan Railway, in the lat- 
ter part of 1886. 

It is not necessary to seek outside the pages of THE ELEcTrRICAL 
Wor.b, (see volumes of 1885) for ample records of an experiment 
on a much larger scale than any others yet tried on the Man- 
hattan system, but which took place several months before the 
reading of Mr. Sprague’s paper and considerably over a year 
previous to the “historic experiment” to which you allude. In 
March, 1885, the company bearing my name equipped two miles 
of double track on the main line Ninth Avenue Elevated Railway, 
from 14th to soth Street, with a 60-pound rail, insulated by um- 
brella insulators supported on hard wood blocks, saturated with 
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pitch in the well-known manner, and bonded with tinned copper 
bonds riveted to the web of rail. 

On Aug. 27, 1885, the original motor, “Ben Franklin,” began 
running and was kept in experimental service intermittently until 
Oct. 19, when a series of carefully recorded daily runs were made 
for measurements of coal consumed, etc., and were continued 
with only the intermission of Sundays and election day until Dec. 
22, 1885. During this time the motor with two and three cars at- 
tached, and once or twice with four cars, made runs aggregating 
836 miles, the total mileage during the whole experiments exceeding 
1000 miles. 

This was undoubtedly the first experiment in electric traction 
ever made on any elevated railway system, and I shall be pleased 
to be corrected if I err in stating that it was also the heaviest work 
in electrical traction anywhere up to that date. 

The motor was bi-polar and the gearing single reduction. That 
its “defects were numerous and evident” no one knows better 
than the writer, though the remark might justly apply to much 
other work of that date, but that the earliest experiment, and one 
of such magnitude, witnessed by thousands of people and widely 
chronicled by the technical, as well as daily press, should have 
escaped mention in a record of early work in elevated railway 
practice, well illustrates the present tendency and is calculated to 
niake one wonder what will happen when all the early workers 
shall be no longer able to speak for themselves. 

The experiments with the partially reconstructed “Ben Franklin” 
made in the Spring of 1889 were much more carefully conducted, 
and with a larger motor. The latter was bi-polar and the gearing 
single reduction as before, but the drivers were connected to render 
the whole weight available for traction. 

The motor made schedule trips during some two months for 
several hours daily, between the regular steam trains, thus being 
compelled to do quite rapid and complicated switching, and on 
one occasion towed a double train of eight regular passenger 
coaches up the severe gradients between 23d and 50th Streets, mak- 
ing over 7.5 miles per hour up the long gradient of nearly 2 per 
cent. between 42d and 50th Streets, as shown by the electric chrono- 
graph record. 

While on the subject of recent electrical history it may not be 
amiss to refer to the article on ‘Electric Motive Power on the 
New Haven Road,” also contained in your issue of Feb. 27, where- 
in the veteran president of the road is quoted as saying that when 
a third rail was proposed trouble began immediately, as the elec- 
tricians all told him, “that the current would be lost and that we 
might put as much current as we pleased at one end and at the 
first five miles it would be dissipated,” and further that the ‘en 
gineers ‘proposed a number of elaborate schemes for insulating the 
rail.”’” These suggestions, however, were all cast aside because Mr. 
Clark thought that simple blocks of wood would answer, and 
blocks of wood were tried. Continuing, Mr. Clark is quoted as 
saying that ever since the day of that trial the electrical talent 
of this country has been trying to invent some excuse for the cur- 
rent keeping on those rails and doing its work, etc, etc. I have not 
the least idea whom Mr. Clark refers to, but there need not have been 
any mystery about the matter as there was ample precedent for 
such practice, since several miles of centre rail have been similarly 
installed in this country during the past fifteen years, and many 
well-known engineers are in full possession of the data relating 
thereto. The third rail used in the first experiment above referred 
to was four miles long, insulated by the wooden blocks previously 
described, and though operated for months with a higher voltage 
than that used at Nantasket Beach, the leakage was.so slight that 
no changes of consequence were necessary. During furious and 
long continued rain storms, it is true the insulation resistance 
occasionally fell so low as 500 ohms, but in reasonably dry weather 
was usually over 10,000. With very slight modifications this re- 
sistance was increased many times in subsequent practice. 

There are other well-known early examples of third rail con- 
duction on surface roads in this country which it is needless to 
mention and, finally, the precise form of rail and method of in- 
sulation used at Nantasket are described in my patent number 
320,633 issued June 23d, 1885—now the property of the General 
Electric Company. I merely cite these facts to show that the third 
rail installation on the N. Y., N. H. & H. road was by no means 
novel, as the remarks of the manager would seem to imply, since 
it is certainly open to grave question if that work is in reasonable 
accord with modern practice. Leo Dart. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Armature Reaction of Foucault Currents. WESTPHAL. E&lek. Zeit., March 
11.—A short article in which he discusses the reaction of the Foucault 
currents in the iron and copper masses of a dynamo; he endeavors to 
find how and to what degree the Foucault currents affect the magnetic 
and electric relations in an alternator; the action of the Foucault cur- 
rents is shown to be the equivalent of a certain current flowing in a 
circuit connected in parallel with the main circuits, and consuming the 
same power as the Foucault currents. 





Some Problemsin Alternating Current Working. FRANKENFIELD. Amer. 
£lec., March.—Alternators giving different wave forms have been success- 
fully operated in parallel experimentally and in actual service; other 
things being equal, the exchange of current between two such machines 
will be greater when the pressure wave of one is peaked and that of 
the other flat-topped. A graphical method is given for plotting the re- 
sultant pressure wave of two alternators feeding the same bus. Two 
machines of equal capacity and voltages, but one having a toothed and 
the other a smooth core armature, may be operated in parallel pro- 
vided the excitation of each machine is properly adjusted. In operat- 
ing alternators in multiple it is necessary to use equalizer connections 
if the machines are compounded; a diagram showing the proper con- 
nections for an equalizer is given. 

Alternating Current Working. ‘‘ ENGINEER.” Amer. Elec., March.—The 
running in parallel of smooth-core and toothed armature alternators 
is stated to be objectionable, not directly on account of the wave shape 
itself but because of the different internal reactions of the machines; 
if, however, the machines have compound fields, and the fields are 
properly adjusted, it is possible to run such machines in multiple com- 
mercially without any particular difficulty. It is stated to be always 
necessary to have an equalizer on alternators with large compounding, 
and particularly so if they are run in multiple with machines having 
different armature reactions. 

Construction and Calculation of Rheostats. HELDT. Amer. Elec., March. 
The principles entering into the design of rheostats are discussed and 
a table is given showing the safe carrying capacity of different sizes 
of iron wire for rheostats in wood, iron and enameled frames. Dynamo- 
field, motor-starting and motor-regulating rheostats are taken up in 
turn and the special principles entering into the design of each are 
pointed out. 

Calculation of Shunt Cotls for Series Motors.—Amer. Elec., March.— 
Instructions are given for transforming an ordinary electric railway car 
motor into a shunt motor for use in driving workshop machinery or 
other similar use. 

A Motor Rheostat Device. HARROLD. Amer. /lec., March.—An incandes- 
cent lamp is so connected that when the rheostat arm breaks circuit, the 
magnet discharges through the lamp and thus obviates sparking at the 
final contact. 

LIGHTS AND LIGHTING. .- 


Projectors. Pretry. Lond. £/ec., March 19.—A continuation of his 
serial; he gives a well illustrated description of the Schuckert and the 
Siemens projectors and shows methods of electrically directing pro- 
jectors. 





Curieus Freak of an Arc.—West. Elec., March 27.—A description of a 
curious phenomenon which was noticed in these columns several years 
ago, in which small spindles of carbon about an inch and a half long 
dropped off the end of the rod; it was due to the fact that a cylindrical 
reflector had been used which formed a focus on the carbon rod above 
the are and gradually burned it through. 

Selection of Incandescent Lamps for use in Trolley Cars. SONNEBERG, 
Amer. Elec., March.—The writer advises that on street railway circuits 
where there are large fluctuations in voltage, a device should be used 
for throwing in and out an auxiliary compensating resistance, which 
may be an additional lamp; an illustration shows the arrangement of 
a circuit for this purpose. 

Faults in Arc Lamps.--Amer, Llec., March.—To avoid sparking at the 
contact brushes it is recommended that flexible cable connections be 
made to the rod, the details of which are illustrated. Drawings with 
dimensions are given for a rod polishing clamp and a rod straightener. 


POWER. 


Power Transmission on the Continuous Current Series System. HECHT. Lond. 
Elec., March 19.—A summary of the conclusions arrived at by the commis 
sion of experts who made a careful examination of a number of systems 
proposed for the plant at Chaux-de-Fonds, and whose decision was in 
favor of the continuous current series system; the article is largely 
a comparison of this system with others. The first system of this kind was 
erected at Genoa, where 400 horse-power is transmitted twenty miles, 
but this is not an isolated instance; the efficiency of such a system is 
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higher than that of any other owing to the absence of transformation 
and the high efficiency of the motors; a comparison is made of the 
various systems for conditions which are not unduly favorable to the 
series system. Among the characteristics of the series system are, that 
it was not electrically self-regulated, that continuous current dynamos 
are liable to break down and that it was difficult to construct such ma- 
chines for high pressure; but all these disadvantages have now been 
overcome; dynamos with 3500 volts have now been running for four 
years without any difficulties and they have been tested at 5700 volts; 
with carbon brushes and first class work, the collector ceases to be a 
source of trouble and may be used for years without being turned. In 
water power installations the turbines and dynamos are made as light 
as possible in order to respond quickly to changes in the load; in 
practice it has been found that they regulate almost automatically for 
small changes in the load, but hand regulation is used for the larger 
fluctuations; the large self-induction contributes to the constancy of the 
current; for large installations an automatic regulator is recommended; 
in one station in Genoa the regulation is effected by varying the speed 
of a turbine coupled with a small, light dynamo which excites all the 
generators, which latter are run at a constant speed; it works very sat- 
isfactorily; a similar arrangement is used in Paris where steam engines 
are employed. The dynamo as well as the motors are insulated from 
the ground by porcelain and the machines are surrounded by an in- 
sulating floor; the dynamos are in no danger in case of a short circuit 
on the line; each dynamovis provided with two short-circuiting switches; 
the correct position of the brushes remains the same and there is a 
complete absence of sparking; the switchboard is extremely simple in- 
cluding only an ampere meter, a volt meter, and a short-circuiting 
switch; no regulating rheostats are required at the generating sta- 
tion; the motors are provided with fly wheels giving the speed regu- 
lator time to act; this regulator, on which the practicability of the 
whole system depends, is shown in two forms, one in which there is a 
variation of 2 per cent. between no load and full load, and the other 
in which it is 0.5 per cent.; both are illustrated. The series system per- 
mits-of the greatest variation in the speed of motors, which is some- 
times an important advantage; should a motor be overloaded it stops 
without any damage or interference with the other motors; to start a 
dynamo it is run on short circuit until it gives the normal current when 
the switch is opened, after which it is made to take its share of the 
load; to start a motor it is only necessary to open a switch; the wiring 
is much simpler as there is only one line wire run in the form of a loop; 
there is less liability to accident in this system owing to the simplicity 
of the switchboards and manipulation; experience has abundantly con- 
firmed this; the starting and stopping of a motor has no influence on the 
other motors in the circuit; the system has the great advantage that 
a plant may be increased at any future time by merely adding ma- 
chines in series until the maximum permissible pressure is reached. At 
Chaux-de-Fonds the principal conditions were constant speed and relia- 
bility of the motors; the distances are 8 and 12 miles; 4600 horse-power 
is available; the costs and efficiences of the projects are compared; the 
experts unanimously decided in favor of the continuous current series 
system; the objections formerly urged to this system are now claimed 
to have disappeared; the motors start easily under load without in- 
fluencing the lighting or the other motors; accumulators may of course 
be used; the least expensive project was a single-phase alternating 
system, but objections were raised against the motors; the constant cur- 
rent system is run at 150 amperes and 1800 volts per machine, the 
maximum allowable pressure being 14,400 volts; the total length of 
the loop is 30 miles and the conductor has a cross-section of 150 sq.mm.; 
the distribution is by the three-wire system of 150 volts to the side, 
each transforming group comprising a 200-hp motor coupled to a dynamo 
for the outer wires and two dynamos of 50 horse-power coupled 
to another motor for balancing; the motor is supplied with an automatic 
speed regulator and the dynamo with a regulator for constant pressure. 
It seems that the cost of this system was greater, but the advantages 
in its favor increase as the plant becomes enlarged; the decision of the 
experts was arrived at after ten months’ inquiry and observation; a 
different conclusion would have been arrived at if the decision had to 
be immediate. The maximum pressure of 14,400 volts, which cor- 
responds to an effective pressure of only 10,200 alternating voltage, is 
reached only after the plant is enlarged to its fullest extent and then 
only during a few hours of the day; motors are supplied from 2 horse- 
power upward; up to 5 horse-power the speed is regulated by auto- 
matically shifting the brushes; the pressure is six volts per horse- 
power. In addition to the Genoa installation there is one in Paris of 
1200 horse-power; at the Val de Travers, 1000 horse-power; at Renteria, 
500 horse-power; at Linares, 900 horse-power, and at Steinamanger, in 
Hungary, 1200 horse-power at 12,000 volts, the circuit being 40 miles 
long. 

Rudder Motor.—Lond. Elec. Rev., March 19.—A brief illustrated descrip- 
tion of the New-Mayne motor, which is claimed to be a really practical 
appliance in its latest form; the peculiarity of the motor is that the 
field magnet revolves inside of the stationary armature and the con- 
nections from the sections of the armature are taken up through the 
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interior of a tube to the top of the rudder above the water, where there 
is a fixed commutator over which move the brushes, which are re- 
volved’ by means of a vertical shaft operated by a pair of conical gears; 
“in spite of the arrangement of the electrical parts the electrical 
efficiency of the motor is fairly high’’; the weight is a little over 50 
pounds per horse-power, not including the battery; it can of course be 
attached to any boat. 

Electric Clutch. BRANCHER and VIENNOT System. Z’/nd. Lilec , March 
10.—An illustrated description of a clutch which is claimed to over- 
come many of the objections to the usual forms. 


Alternating Current Working. RAYMOND. Amer. “/lec., March.—The 
manner of driving alternating current generators is discussed; if two 
generators are used, one carrying a constant and even load up to its 
capacity, and the other supplying a varying demand, they may both 
be driven from a counter shaft connected to a single turbine, the countér 
shaft being especially allowable if the generators are both loaded to 
their maximum capacity, and if the loads differ in character and con- 
stancy; in this case the generators will not run well in parallel, and for 
this purpose the better and more flexible way is to have a separate driv- 
ing source for each generator. An instance is quoted where a water power 
polyphase generating station supplied, through four miles of wire, a 
synchronous motor carrying a small, steady load and another motor 
carrying a large fluctuating load, the latter being for street railway 
service; the railway load would often increase at its maximum beyond 
the capacity of the motor, when a simple condensing engine was run in 
connection with the motor, being belted in the same shafting; the water- 
wheel governor was set so as to regulate the system at normal speed 
when the load was within the capacity of the motor, and the division 
of load between the motor and the engine was regulated by setting the 
weights on the engine governor at any desired point; both the engine 
and the water-wheel governor thus acted to regulate the speed, and 
it is noted that the water-wheel governor was most rapid in action and 
most sensitive to load fluctuations. A special phase indicator is de- 
scribed and instructions given for phasing polyphased machines. 

A Practical Expedient. ‘*‘ PRACTICAL.” Amer. Elec., March.—An engine 
running a manufactory having broken down, a 30-hp street car motor 
was borrowed from an electric railway to replace it temporarily; when 
connected up it was found that at no load the motor would race and 
with the heavy machines on would run too slow; the plan was then 
adopted of connecting the armature and field in separate circuits and 
placing a rheostat in each, by which means, upon proper adjustment 
of the rheostat, a constant speed was maintained at all loads. 


TRACTION. 

Electric Railway Statistics for Europe.—L’ Ind. Elec., March 10.—A 20-page 
supplement containing tabulated statistics of the electric railways in 
Europe on the first of Jan., 1897; this is the 5th annual edition of this 
table and is no doubt the most complete published. A general sum- 
mary is included, as also the corresponding one for the year previous. 
The number of lines increased from 111 to 150; their length from 902 
to 1459 km, the power from 25,035 to 47,596 kw, and the number of motor 
cars or locomotives from 1747 to 3100. Germany is at the head of the 
list, the number of motor cars being 1631 and the length 643 km; France 
is second with 279 km and 432 motor cars; Great Britain is third with 
127 km and 200 motor cars; in proportion to the number of inhabitants 
Switzerland. leads with 17 lines of 79 km and 129 cars; a table gives 
the lengths, power, number of cars, and systems in all of the different 
countries; the trolley system is used on 122 lines, the underground con- 
ductor (conduit system) on 8, the central rail on 8, and accumulators 
on 12, of which 5 are in France and 4 in Germany. 

Tractive Resistance.—Lond. Flec., March 19.—An editori»] comment and 
unfavorable criticism of the proposition advanced by the Lond. £7- 
gineer, to the effect that beyond a certain speed the tractive resistance 
of trains diminishes as the speed increases; this was based on indi- 
cator diagrams. (It would seem that the question might be settled 
much more readily and with less liability to errors, by making a test 
with an electric car for which the power could be accurately ascer- 
tained.) 

Budapest.—Lond. Filec. Rev., March 19.—A very brief description of the 
underground railway. 4 

Proposed Underground Trolley Road in New York.—West. Elec., March 27. 
—Reprinted from the Aaz/road Gazette. A well illustrated description of 
the proposed conduit system. 

Dorchester.—Elec. Eng.. March 24.—An illustrated description of this 
power station of the West End Company of Boston. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Methods of Charging. Wiuson. Lond. £iec. Rev., March 19.—The con- 
clusion of the reprint of his paper (see Digest last week), At Norwich the 
principle is applied to every consumer, each one being given a discount 
in direct proportion to his value to the station as a source of profit, ir- 
respective of the gross revenue which he represents; all the meters are 
read in the usual way and the amount registered is charged at so much 
per unit, but the meters register the whole or fractions of the units 
actually consumed according to the time they are used; the disad- 
vantage of this system lies in the method of its application; all the 
meters are controlled from a central clock in the supply station which 
increases or decreases their constants; the objection lies in the fact that 
a third wire for controlling the meter has to be led into every con- 
sumer’s premises, so that it would be a difficult matter to introduce this 
system in any existing station: the expense of this wire would make it 
prohibitive in an established station. In his opinion the maximum de- 
mand system is the best, but owing to some criticisms that have been 
raised against this system he has designed an automatic time switch, 
which he then proceeds to describe with the aid of some diagrammatic 
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illustrations. The instrument is a modification of that proposed by 
Kapp, involving improvements; the switching over arrangement is 
much simpler, more easily adjusted, and cheaper; the commencement 
and duration of both rates can be adjusted; the switch itself makes one 
revolution in 24 hours; there is an indicator showing the consumer 
the rate at which the consumption is being charged; that is, whether 
at the low rate or the high rate; the objection that the clocks might 
stop is met by reducing this possibility to an improbability; the clock 
is constructed to run for 42 days and is guaranteed to run within one 
minute a week for 15 years; to provide for the case of the clock stop- 
ping, there is an automatic cut-out which makes the meter register at 
full rate whenever the clock stops; this is indicated on the dial so that 
the consumer can notify the station and at the same time the hour at 
which it stops is registered automatically; instead of introducing a 
shunt across the terminals of the meter he alters the ampere turns by 
using two coils in series for the high rate and cutting one out for the 
low rate; no circuit is broken on the clock switch. Another instru- 
ment is described having a maximum demand indicator which is made 
an integral part of the ordinary meter; thus only one instead of two 
instruments is required; it is also an indicating meter, and the princi- 
ple may be applied to any motor meter; a pointer shows the maximum 
demand. 


Lucerne. GUINAND. E£ilek. Zezt., March 4.—A long, well illustrated de- 
scription of the Rathausen water power station near Lucerne; the illus- 
trations show many of the engineering details. The water power 
amounts to 1200 hp at low water; the dynamos are three-phase alter- 
nators, generating 3300 volts with a frequency of 40; the armature is 
stationary and the field is connected to the top of the vertical turbine 
shaft without any bearing above it, thus simplifying the construction; 
each of the three turbines generates 300-hp; quite complete results of 
tests of the generators are given; although it has been in operation for 
only a few months, the question of enlarging it is already under con- 
sideration. 

Electric Installations. BOUCHET. L’£clairage Elec., Feb. 27.—The be- 
ginning of a summary of lectures to his students; he discusses each ele- 
ment in the general plant, including engines, turbines, gas and ‘pe- 
troleum motors, coupling of dynamos, ete. 


Hamburg.—Elek. Zeit., March 4.—A long abstract from the report of ac- 
counts of the station in that city for the 15 months ending June 30, 1896. 


Municipal Lighting Report. THAYER. L£ilec. Ang., March 24.—A short 
article of a general nature to the effect that there would be no reason 
why a city could not operate its plant as cheaply and save the profit of 
a private company, were it not for American politics. 

Method of Charging. WILSON. £V’ty, March 24.—A reprint of the paper 
noticed in the Diges¢ last week, and above. 

Light and Power Plant in Mexico.—West, Elec., March 20, and £/’ty, 
Mar. 17.—A reprint (in abstract in the latter journal) of a consular re- 
port of the light and power station at Piedras Negeas. 


WIRES, WIRING AND CONDUITS. 


Sag of Telegraph Wires of ron and Bronze. DREISBACH. EL/ek. Ze?t., 
March 11.—A short article in which he gives tables and formulas for 
calculating the sag under various conditions, and deducing therefrom 
some interesting conclusions. Bronze has a greater heat expansion co- 
efficient than iron and therefore the usual calculation leads to the re- 
sult that the sag for bronze wire increases more rapidly than that for 
iron, for increasing temperatures; the results for higher temperatures 
determined in the usual way are inaccurate, as in the calculation of the 
change in length of the stretched wire the elasticity is not considered; 
by omitting the change of length due to elasticity one obtains for the 
length and the sag two high values for the higher temperatures; the 
error, furthermore, is different for iron and for bronze wire; as it is 
becoming more general to use bronze and iron wires on the same poles 
a more accurate investigation of the subject is important; this he then 
proceeds to make. His results are given in formulas and tables. He 
says, among other things, that if the sag of two wires of different ma- 
terials is to be the same for the same temperature, the wires for this 
temperature should have a tension in proportion to their specific gravi- 
ties in the case of iron and bronze in the ratio of 782 to 891. The re- 
sults are also given in the form of curves showing the difference be- 
tween the correct and the other method of calculation; from these he 
draws the following conclusions: For large distances between poles the 
sag increases nearly in proportion to the temperature; when the change 
of length due to the elasticity is not considered, this proportionality 
does not exist, the differences for the usual mean and higher temperat- 
ures being quite considerable; the curves for the tension are similar; 
for the same distance between the poles the curves for the sag of iron 
and bronze wires are nearly parallel, from which it follows that no fear 
need exist concerning the advisability of suspending iron and bronze 
wires from the same poles: his results are only approximate. 

The Most Economical Cross-Section in the Three-Wire Systent. LOPPE. 
L’ Ind. Elec., March 10.—A sbort article in which he shows how to calculate 
the most economical cross-section of the wires in the three-wire sys- 
tem. It is based on the assumption that the loss of voltage should not 
exceed a certain number of volts; he uses a certain factor, n, which rep- 
resents the ratio of the maximum current to the difference of the cur- 
rents in the two branches; the value of this ratio depends on the local 
conditions and can be determined beforehand with sufficient approxi- 
mation; to simplify ‘the application of this formula, which is not in a 
very convenient form, he gives the resulting constants in a table, cal- 
culated from his formula, and giving the cross-section of the outer and 
the neutral wires for any given loss of voltage and for different values 
of n between the extremes, 1 and«, the latter representing both branches 
completely loaded and the former corresponding to one of the branches 
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completely loaded and the other without current. Generally the neutral 
wire is made one-half the cross-section of the outers; he compares this 
with the results of his formulas under the assumption that n is equal 
to three; that is, one branch is completely loaded,. while the other is only 
two-thirds loaded; with the usual rule he obtains a result in which 
the constant is 4.19, representing the sum of the cross-sections, while 
with his formula he obtained 3.97 as the value of the corresponding 
constant. 

Non-Fibrous, Water-Proof Diatrine Cable.—Lond. Elec. Rev., March 19.— 
A brief reference to a new cable made by Glover, in which the insulating 
material is a rubber-like substance which is claimed to overcome the 
faults of compound cables, combining extraordinary cheapness with very 
superior electrical and chemical qualities; it is said to be an absolutely 
water-proof, non-fibrous material, and the insulation therefore is not 
dependent on the lead covering; it is very flexible and has considerable 
mechanical strength; the electrification is shown to be remarkably good, 
but the durability of the material remains yet to be proved. 

Rules and Regulations in Switzerland.—Elek. Zeit., March 11.—A reprint, 
apparently in full, of the rules and regulations for light and power 
circuits which have recently been published by a commission in Switz- 
erland; it appears that they are not absolutely binding and that they 
may or may not be followed. 


Inductive Drop on Alternating Current Lines.—Amer. Elec., March.—Calcu 
lations are made of the inductive drop in four alternating circuits of 
the same dimensions and ohmic drop, but of different sizes of wire. 
The ohmic drop in each case being 10 per cent., the total drop when 
alternating currents are used becomes 23 per cent. for No. 0 wire, 15 
per cent. for No. 3 wire, 11.7 per cent. for No. 6 wire and 10.5 per cent. 
for No. 9 wire; it is shown that if it were possible to reduce the ohmic 
resistance of the No. 0 wire to zero, the drop of the line would only be 
reduced from 23 to 20.7 per cent., and by substituting a No. 4-0 zero 
wire, the total drop would only be decreased from 23 to 21.3 per cent. 
On the other hand, if the No. 0 wire were divided into four circuits 
of No. 6 wire, the same weight of copper would be employed, but the 
total drop would be reduced to 11.7 per cent., the inductive drop thus 
being made negligible. It is pointed out that the large inductive drop 
which results when large wires are used is not due to the large size 
of wire, but to the large current flowing; the inductive drop per ampere 
actually becomes less as the size of wire increases. 

Temporary Wiring. Butss. Amer. Elec., March.—A description of the 
methods of temporary wiring used in installing the lighting and other 
electrical circuits in the building in which the last inaugural ball was 
held at Washington. 

Interior Wiring. HANCHETT. Amer, £/ec., March.—Examples aie worked 
out illustrating the use of curves given in the February number of that 
journal, for the selection of the proper size of wire for alternating cur- 
rent interior circuits. 


ELECTRO-PHYSICS AND MAGNETISM. 


Experiments with Cathode Rays. Swinton. Lond. Zlec. Rev., March 
19.—An abstract of a Royal Society paper. When the cathode rays in 
the focus of a Crookes tube fall on an electric light carbon, a brilliant 
luminescence appears; it is a purely surface effect and appears or dis- 
appears instantaneously with the rays. He also used a movable anti- 
cathode screen of carbon; when this is placed in the cone of the rays a 
bright ring with a dark interior is produced, the diameter of the dark 
portion becoming less as the vacuum is increased or as the carbon is 
brought to the focus from beyond it; a similar result is produced at low 
vacua when the screen is between the cathode and the focus; the beam 
is therefore not of uniform intensity, being apparently hollow, but this 
is true only for short focus cathodes. By introducing a metallic obstruc- 
tion he found that the rays crossed each other at the focus and that 
there is no rotation or twisting; by cutting out a sector from the cathode 
a corresponding sector is shown on the screen; with a flat cathode, the 
rays from which are brought to a focus by means of an electromagnet, 
exactly similar results were obtained. With a concave cathode of car- 
bon and at high vacua the discharge appears to go off entirely from 
the centre, which then becomes luminescent; with two carbon cathodes 
opposite each other and at very high vacuum, particles of incandescent 
carbon passed continually backward and forward, forming a yellow 
stream; a sputtering at the centre shows where the particles collided; 
from the latter experiment it appeared that the X-rays are not pro- 
duced by opposite streams meeting each other, but only when the rays 
strike solid matter. 

Effect of Rientgen Rays on Sparking Distances. (GUGGENHEIMER. L’/nd. 
Elec., March 10.—An Academy note in which he gives the results of experi- 
ments. He shows that for equal distances and potentials the increase 
of the sparking distance of a passive spark depends on the intensity 
of the X-rays directed against the micrometer; for equal differences of 
potential and the same intensity of X-rays, the increase of the spark- 
ing distance depends on the distances from the micrometer to the source 
of the rays: the interposition of a fluorescent screen or a plate of glass 
or quartz does not appreciably affect these radiations. He believes 
the phenomenon is caused by the variations in the constitution of the 
dielectric surrounding the micrometer. 

Photographic Candle Power of X-Ray Tubes. Trovtox. Lond. Fiec., 
March 19.—He endeavored to find the ‘‘number of candles’’ necessary 
to produce the same photographic effect as a Crookes tube does while 
emitting X-rays; it seems that a candle was used as the source of light; 
the time and the distance were so arranged that the photographic action 
was the same: only one spark was used; the result was that the candle 
power was between one and five for the different kinds of sparks; tak- 
ing the duration at about 1-800 of a second the candle-power was about 
one, while if the duration was 1-10,000 of a second, the candle-power 
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was as much as 5; the radiation appears to fall off rapidly in intensity 
with the time of the duration of the spark. 


Luminosity of Enamels due to X-Rays. Rapiaurt. L’/nd. £ilec., March 
10.—A mention of a Physical Society paper in which he shows that X- 
rays directed on glass or enamels makes them luminous, and he uses 
this property for screens in which it is important not to have any 
granular effect and which can be used to re-enforce the action in mak- 
ing radiographs; other glasses which are very opaque to the rays, but 
do not luminesce, he suggests using in the form of spectacles to pro- 
tect the eyes of operators from the effect of the rays. 

Radiographs of the Soft Parts of the Body. REMY and CONTREMOULIN. 
L' Ind. Elec., Feb 25.—An abstract of an Academy paper in which they 
stated that with the aid of chemical preparations used on cadavers of 
the man and the frog they have been able to obtain radiographs of the 
muscles, the ligaments and the tendons; the direction of the fibres be- 
came visible; with a frog they have obtained an image of the crystalline 
lens of the eyeball; what these chemicals are is not given 1n the ab- 
stract; the paper was read Feb. 1, and is contained in full in the 
Comptes Rendus. 

Discharge by X-Rays. PERRIN. Comptes Rendus, No. 9; noticed briefly in 
the Lond. £7ec., March 12.—A simple and precise theory showing that it in- 
volves a physical constant. 

Becquerel Rays. BECQUEREL. Comptes Rendus, No.9; noticed briefly in 
the Lond. Z/ec., March 12.—The paper deals with rays emitted Ly uranium 
and more especially with their power of discharging electrified bodies; 
with the microscope and the gaqjd leaf electroscope he could detect a dif- 
ference of a fraction of a volt; uranium discharges, in air, electrified 
bodies at any potential, which was verified between 1 and 3000 volts, and 
the time is the same for positive and negative charges; if the knob of 
the electroscope is surrounded by paraffin containing a uranium disc, it 
gradually loses its charge; the air surrounding the uranium plays a 
prominent part; the discharge is slower when the air is constantly re- 
newed; the rates of discharge are roughly proportional to the square 
root of the density of the air or other gas. 


Discharge Rays. HoFFMANN. E£iek, Zeit. March 4.—A brief abstract of a 
thesis. He investigated the properties of Wiedemann’s discharge rays; 
the existence of these rays is shown by the fact that the spark loses its 
property to excite luminescence when’ any transparent body is placed 
between it and the substance; they can, therefore, not be light rays; 
that they are not electrical waves follows from the opacity of dielectrics 
for such rays: the most interesting property is that these rays under 
ordinary conditions cannot traverse solid bodies, but that, like cathode 
rays, they have the property of exciting luminescence; he has not yet 
succeeded in deflecting the rays by magnets; the intensity of the rays 
increases: with an increase in the rarefaction of the air. 


Theory of Restdual Discharges. HOULLEVIGUE. Jour. de Physique, March. 
Noticed briefly in the Lond. //ec., Mar. 19.—A mathematical theory. 
He believes that these discharges are due to the slowness with which 
the molecules of matter follow the displacement of the ether. In an- 
other paper he studies the heating of the condenser, which he maintains 
is due to viscosity; the perfect condenser will heat if the dielectric con- 
stant diminishes on heating, as it usually does; the heating and cool- 
ing will neutralize each other unless there is viscosity, and the heating 
is then proportional to the square of the field; water is extremely 
viscous. 

Effect of Ultra Violet Light on Chlorine and Hydrogen. Wid and HARKER 
Lond. £/ec., March 19.—They repeated the experiment of Pringsheim, aud 
endeavored to find out whether it was visible light or ultra violet light 
which caused the result. The only electrical part of the paper is that the 
gases were formed by electrolysis and that the electrical spark was used. 


Impedance Law of the Condenser Discharge. P®TROVITCH. Comptes Ren- 
dus, No. 9; noticed briefly in the Lond. Z/ec , March 12.— A generalization 
of the impedance law which governs the character of a condenser dis- 
charge, the capacity, inductance and resistance being variable during the 
discharge. 

Magnetic Induction in Discs Rotated in the Earth's Field, MARTENS. Wied. 
Ann. 60, p. 61 ; abstracted briefly in the £/ek. Zezt., March 4.—A description 
of investigations of the magnetic properties in discs rotated in the 
earth’s field; the viscosity is well demonstrated in such a test. 

Earth Currents. BACHMETIEFF. G0dttinger Nachrichten, No. 4 ; noticed 
briefiy in the Lond. Z/ec., March 19.—A paper on the influence of sub-soil 
water level on earth currents; observations show a connection between 
dielectric pressures, variations of declination, strength of earth cur- 
rents, and change of water level. 

Dimagnetic and Feebly Magnetic Bodies. LOMBARDY. Memorte di Torino. 
Vol. 47; noticed briefly in the Lond. #7ec., March 19.—He made measure 
ments with brass, sulphur, stearine, paraffine, glass, ebonite, etc.; be- 
sides the numerical values of the magnetic susceptibilities, the two other 
important results are that the susceptibility is independent of the field 
intensity, that is, the magnetic circuit counterpart of Ohm’s law is 
strictly true for these substances; the other is that the susceptibility is 
independent of the magnetising force previously applied, that is, there 
is no hysteresis. 


Energy of the X-Ray. TROWBRIDGE. lec. Rev., March 24.—A_ report 
of an interview in which he describes briefly his battery of 10,000 
accumulators and his attempts to measure the amount of energy re- 
quired to produce X-rays with the aid of a camera 10 feet long and a re- 
volving mirror; he ‘‘photographed the X-ray’’ by throwing the ray on 
the mirror which reflected the light over a photographic plate; the 
photograph thus obtained was that of an electric spark spread out; it 
appeared to be made up of 10 to 12 parts; the time between the im- 
pressions of each spark was about one-ten-millionth of a second; from 
this data he computes the energy: the result proved that the current 
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was oscillating; he found that one million horse-power in one-ten- 
millionth of a.second is the ‘‘energy required to produce the X-ray. In 
view of this great power it is not strange that X-rays will pierce flesh 
and brick walls.’’ He also found that when the discharge passes across 
a vacuum, the vacuum breaks and is a good conductor; the greatest 
resistance exists immediately preceding the discharge, while at the in- 
stant of the traversing ‘‘the resistance is practically broken’’; he also 
claims to have demonstrated that a spark 8 inches long ‘‘does not en- 
counter more resistance than a spark only one inch long.’’ (Presumably 
the author did not have an opportunity to re¥ise the reported state- 
ments before they were published.) 

X-Rays by Static Electricity. WELBOURN. E£iec. Eng., March 24.—A few 
brief hints regarding the use of static machines. Among other things 
he states that a ten-inch spark is sufficient and that a six-inch spark 
will do well for all parts of the human body except the trunk; he states 
that many persons have been exposed to the rays thus generated, some 
for an hour and a half, but none have experienced the slightest inflam- 
matory action on the skin. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Electricity in Chemical and Metallurgical Industries. Kershaw. Lond. 
Elec., March 19.—A continuation (apparently the conclusion) of his series 
(see Digest March 20.) He discusses miscellaneous products, dealing only 
with those which are being produced commercially. In connection with 
the electrical furnace he discusses carborundum and calcium carbide, 


‘ giving a table showing that there are now nineteen plants making these 


products, but many of these producing the carbide are small; a brief 
description of the process is given; for carborundum the Acheson 
process alone is used, while the Willson and the Pictet are used for 
the carbide; ‘in Germany and Switzerland they are wiser, and appear 
to be adopting Borcher’s advice to make the carbide, and to pay no 
royalties.’’ The extraction of zine from its ores is discussed; the process 
is in use at two places; the Ashcroft and the Siemens processes are the 
ones used. Potassium and sodium are now produced with great success 
by Castner’s process; five to six tons per week are produced. Ozone is 
produced on an experimental scale in London and Germany, being used 
for varnishes and oils inthe former place and for bleaching textile 
goods in the latter; ozone is stated to be used on an industrial scale for 
sugar refining in Germany; the principles in all the processes are the 
same. The Hermite disinfectant process is just emerging from its ex- 
perimental stage. The deposition of copper in the form in which it is 
ultimately to be used is briefly discussed; the difficulties in the Elmore 
process seem at last to have been overcome; the three works have a 
capacity of 355 tons per week; the Dumoulin process is used at Widnes, 
England. Nickel is produced in several places; in separating it from 
copper the copper is deposited and the nickel passes into solution. 
Tanning is in use only at Orbe, Switzerland, where 300 skins are tanned 
per week. . The preparation of organic compounds is extending rapidly 
in Germany, chiefly on account of the simplicity and cleanliness of the 
electrolytic methods. Tin is said to be recovered from tin scrap in 
many works in Germany, a 10 per cent. sodium solution being the usual 
electrolyte; Messrs. Bolton in England have refined tin for some years 
by a principle similar to that for copper, but the tin is deposited in 
coarse crystals. Hydrogen obtained as a bi-product in the electrolytic 
alkali process is prepared and sold in Germany. White lead is pro- 
duced in Cambridge, the results being said to be very satisfactory. 
Electro-galvanizing processes are worked by several firms. 

Electrolysis in the Extraction of Metals.—Lond. Flec. Rev., March 19.—A 
method which is said to possess novelty and which is described as fol- 
lows: “The ore is roasted and then mixed, either in or out of the fur- 
nace, with a quantity of solid or liquid chloride of iron, or with hydro- 
chlorie acid, or some chloride; a quantity of water is added to the mixture 
in suitable vats, and chlorine gas passed into it, the whole being kept 
hot by steam or hot air; the mixture is then leached with water, con- 
taining acid if convenient, and washed with water until free from cop- 
per, zine, or tin; the residue, if it contain lead, silver or gold, is smelted 
er treated by any well-known process; the clean solution, after passing 
through a further quantity of ore, is run into covered vessels having 
one or more compartments, each containing anodes and cathodes; a cur- 
rent of electricity deposits the metal on the cathodes and liberates the 
chlorine of the anodes ready for further use; the gold and silver which 
enter into solution are precipitated with metallic copper or zinc; the 
solution is then treated with a small quantity of oxide of copper or 
oxide of zine to precipitate the iron, after which it is electrolysed to 
obtain the copper, zinc, lead or tin. 

Gold Extraction. Haycrarr process. Lond. £/ec., March 19.—A-brief 
description of this process; it combines amalgamation and chlorination 
in one process and apparatus. There is mercury in the bottom of the 
vat acting as the cathode, while the anode is a stirrer of carbon, the 
electrolyte being salt water; the chlorine dissolves the fine gold and the 
refractory gold; the sodium at the cathode dissolves in the mercury; 
the chloride of gold formed is electrolysed; the whole operation is car- 
ried out at the boiling temperature; there is said to be a high percent- 
age of gold extracted; it is thought editorially that further confirmation 
of the claims may be necessary. 

Comparison of the Multiple and Series Systems of Copper Refining. KROUPA. 
Lond, vec. Rev., March 19.—An extract from an Austrian journal in which 
he compares the two systems; the series system is now being given up 
in the United States; he shows that the capital outlay is greater with 
the multiple than with the series system, but the total cost is less with 
the former; the Anaconda refinery has changed its entire system from 
the series to the multiple. 

Cotton Bieachine. VOGELSANG. Lond. Zlec. Rev , March 19.—Anabstract 
from a German journal describing briefly his improved apparatus, which 
is said to be perfectly satisfactory. The cotton is closely packed in 
very concentrated liquors, which are prepared in a vessel through which 
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a solution of rock salt circulates while an electric current passes; the 
liquor obtained is kept in closed vessels until required for use; although 
the initial expenditure is somewhat great the cost of working is low; 
two men can bleach and wash 1500 Ibs. of yarn a day. 


Purification of Beetroot Juice. BaupRy. Lond. lec. Rev., March 19.— 
A brief extract from an Austrian journal describing the method used 
in some Russian sugar works where the Schollmeyer and Huber process 
is used. In about 70 million pounds of beetroot there was an actual 
saving of about $7000; the tests have plainly shown that the use of 
electrolysis alone is impracticable, as it is irrational to place the more 
expensive electricity in opposition to cheap lime; the two processes are 
used in conjunction, and herein is said to lie the secret of the results; 
electricity is used to complete the action of the lime and it acts on cer- 
tain parts of the non-sugar which lime could not affect; electrolysis pre- 
cipitates almost three times the nitrogenous matters that are removed 
in the ordinary separation. 

Copper Works at Widnes.—Lond. Elec. Rev., March 19.—A long well 
illustrated description of the Bolton Works in that city, which is one of 
five works operated by that company, and is mainly devoted to the 
production of the raw material. 

Deposition of Metals, GRAHAM. Zeit. /. Elektrochemie, Feb. 20.—A note 
stating that he found that when the electrolyte is passed in the form 
of a strong current against the cathode a much greater current density 
may be used; with a current density of 300 amperes per square meter a 
copper deposit was obtained which was almost polished in appearance; 
the anode surface should be made as large as possible; to prevent the 
formation of growths on the edges these should be protected by a 
screen. 


Determining the Atomic Weights of Stlv2r, Mercury, and Cadmium. HARDIN. 
Chemical News, 75, pp. 28, 40 and 54 ; abstracted in the Zeit. /. Elektrochemie, 
Feb. 20.—He shows an electro-chemical method of determining the 
atomic weights; the method consists in selecting suitable salts of the 
metals, weighing them, and determining the amount of metal in so- 
lution by means of electrolysis. j 


Electro-Chemical Theory.—Elektrochem, Zeit., March.—Various communi- 
cations in the form of a discussion by Danneel, Nernst, Neuburger and 
Bucherer. 

Method of obtaining Short Currents of Definite Duration. PrRytz. For- 
handlingar of the Royal Danish Society of Sciences, 1896; noticed briefly in 
the Lond. “/ec., March 19.—A description of a method in which a pendulum 
is allowed to fall and strike against a stretched metallic string the vi- 
brations of which are dampened; the duration of contact is very con- 
stant, and may be used for measuring self inductions and high resist- 
ances and for calibrating differential galvanometers. 


Condensers. WULF. Zeit. fuer Elek., March 1.—The beginning of a re- 
print of a paper in which he describes experiments with condensers of 
different kinds in order to determine the residual charge, the form of 
the waves of the oscillations of the discharge, and the energy. lost in 
the dielectric; in the present portion the apparatus for the measurement 
is described; it is a Hiecke apparatus, in which the successive contacts 
are made and broken by a falling weight. 





Induction Cotls. Amer. Elec., March.—The principle is laid down that the 
primary current in an induction coil should be the largest that can be 
carried without undue heating, and the number of turns should be kept 
at a minimum; if a source of high voltage is to be used, the coil should 
not be wound with small wire in order to adjust the strength of the 
current, but a non-inductive resistance should be introduced for this 
purpose, outside the coil. It is stated to be useless to make calcula- 
tions of the primary coil on the basis of the resistance of its windings, 
owing to inductance being the controlling factor; the latter factor may 
make it a matter of almost indifference if the coil is wound with No. 14 
or No. 18 wire, provided the turns are the same in both cases. 

Efficiency Tests for a Shunt Dynamo without a Dynamometer, CONNER. 
Amer. Elec., March.—A brief description of the well known method which 
involves the employment of only the ammeter voltmeter and rheostat 
usually furnished with dynamos; the friction and other stray losses are 
measured electrically by driving the dynamos as an unloaded motor; the 
other losses are calculated. 

The Henry.—Amer. Elec., March —A simple explanation is given of the 
henry, the unit of self-inductance; it is shown that it may be defined 
both in terms of a current uniformly dying out, or in terms of a definite 
number of lines of force uniformly withdrawn per unit time. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Cable Repairs. BENEST. Lond. &/ec. Rev., March 19.—The beginning of 
a reprint in full of a recent Institution paper on some repairs to the 
South American Company’s cable off Cape Verde in 1893 and 1895; in 
the experiences of these two repairs he believes some novel features pre- 
sented themselves, first, in the presumable existence of submarine 
streams or outlets or springs or other abnormal conditions in a certain 
locality in the North Atlantic Ocean, and secondly, in the effects of such 
physical conditions on telegraph cables. 


Microphonic Telephonic Action. BERLINER. Amer. Elec., March.—The 
writer maintains that variable resistance at a loose microphonic contact 
is due to variations in the thickness of the layer of air or gas between 
the two electrodes in the so-called contact; it is stated that in a well- 
adjusted Blake transmitter, when the air was withdrawn by a common 
air pump, the resistance of this layer of air was found to be .2 ohms; 
on the other hand, this resistance can be readily adjusted to 20,000 
ohms without break, and the late Moses. G. Farmer succeeded in ob- 
taining an adjustment giving a megohm resistance; carbon is best 
adapted for microphonic action, probably on account of the fact that it 
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has in an eminent degree the property of condensing a cushion of air 
on its surface. First-class microphonic results can be obtained from all 
metals, even platinum, provided that the vibrations are of sufficiently 
small amplitude (very thick diaphragms) and provided that a sliding 
motion on the contact is avoided. 


Storage Battery in Telegraph Work. BARNETT. Amer. Elec., March.—The 
advantages of the storage battery for telegraph work are enumerated 
and instructions are given for the calculation of the size of a battery 
for a given service, and of the floor space required; different methods of 
charging telegraph batteries are given, together with details concerning 
their practical use; diagrams illustrate the circuits and various connec- 
tions for different classes of work, and data are given concerning some 
recent large storage battery telegraph plants installed. 


How to Make a Telephone. CLEMENT. Amer. Elec., March.—Inst: uctions 
with drawings for making a Hunnings receiver and a Blake transmitter. 


MISCELLANEOUS. 


Carbonizing. KRUEGER. “lek. Anz.. Feb. 28.—A short article describing 
some observations which he made in trying some experiments with the 
carbonization of incandescent lamp filaments. He passed various gases 
through the crucible in the furnace and, among others he tried hydro- 
carbons mixed with the vapors of boron; they were decomposed almost 
completely, forming a deposit of a mixture of carbon and boron, which 
deposit penetrated 2.5mm into the unglazed porcelain tubes; he did not 
succeed in obtaining a uniform deposit'of this kind on the carbon fila- 
ments. In another experiment with sand he obtained this deposit on 
the particles of the sand; as this deposit is very hard, he suggests its 
use in microphones; he succeeded in impregnating clay pipes complete- 
ly with this material; they offer a high resistance and might be used 
in place of resistance wires. 


Industrial Applications of Ozone. ANDREOLI. L'£/ec., March 6.—A com 
tinuation of his long serial. He discusses the production of nitrogen 
compounds taking place in connection with the generation of ozone. 
To prevent these nitrogen compounds from forming, the gas should be 
passed through the apparatus as rapidly as possible in an apparatus in 
which the distance between the electrodes is small; if the nitrogen com- 
pounds are desired one should use the high tension frequency appara- 
tus, like the Tesla coils; he questions whether the products produced 
by the Tesla or Thomson apparatus and called ozone is not almost en- 
tirely a nitrogen production. He describes the principles of his ap- 
paratus, but gives no illustrations; it appears that he uses electrodes 
made of points, the number of such points in one horse-power ozonizer 
being about 54,000; the apparatus is in metallic boxes in which a re- 
frigerating liquid or cold air circulates; a transformer of 10,000 volts is 
used; to prevent the oxidation of these points they are covered’ with a 
layer of varnish which will stand a much higher temperature than that 
in the apparatus, which should be kept low. 


Static Charge of a Balloon.--Elek. Zeit., March 4.—A note stating that re- 
cently a military balloon exploded as it was landed, just as it touched 
the earth; the balloon was consumed by fire. It is suggested that the 
cause was a discharge spark due to a charge received by tbe balloon in 
the upper layers of air; numerous similar explosions have been re- 
corded. . 

Jour. Inst. Elec. 


Inaugural Address. MANCE. Eng., March.—A reprint 


in full of his recent address. 


Index to Widemann’s Annalen.~-Lond. //ec. Rev., March 12.—A note stating 
that the subject. matter index of this publication for Vol. 1 to 50 (1877 to 
1893), has now been completed; the cost is $1.75, and is for sale by Barth, 
Leipzig. 

Abstracts.—Jour. Inst. Elec. Eng., March —A large number of abstracts of 
electrical articles, almost all of which have been noticed, but in many 
cases much more briefly, in these columns. 


Sugar from Cornstalks.—Elec. Eng., March 24.—A brief note stating that 
it is reported that a very Jarge company has been formed to manu- 
facture sugar by the Marsden process by electricity, not only from 
cornstalks, but also from other raw materials not specified; no further 
information about the process is given. 

Biographical History of  E£tlectricitv.—Amer. Elec., March.— 

Oersted and Arago are the subjects of the present installment of this 
series; the writer of the article apparently doubts Oersted’s claim that 
his discovery of the fundamental principle of electromagnetism was not 
accidental. 


An Interior Telephone System. 





During the last two or three years there has been a great demand on 

the part of large factories and mercantile establishments for private tele- 
phone systems. Many of the larger office buildings now being con- 
structed are not considered complete until every room is equipped with 
an instrument to furnish communication with other parts of the 
building. 
" We illustrate a telephone for this and other purposes made by the 
well-known firm of Whitman & Couch, Boston. The most important 
part of the telephone set is the transmitter, for upon it depends the 
efficacy of the system. This firm is the sole agent for the United States 
of L. M. Ericsson & Co.’s coal-grain microphones, manufactured in 
Stockholm, Sweden. This instrument combines several important and 
novel features which are secured by letters patent. 

Fig. 1 shows a side view of the instrument and Fig. 2 shows a rear 
view of the diaphragm. Briefly, the microphone consists of a carbon 
block and a eircular disc, having two rows of serrations, which is 
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attached to a larger diaphragm. Very hard coal grains are interposed 
between the disc and the block. The rim is bent over the front of the 
block, but is separated and completely insulated from it by a ring of 
felt. A small insulated spiral spring keeps the disc normally in position. 
In order to prevent moisture, either from the breath or other sources, 
from the carbon grain, a thin sheet of oiled silk is securely cemented on 
the outside of the larger diaphragm and forms a complete waterproof 
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Fic. 1.—LONGITUDINAL SECTION OF TRANSMITTER. 


protection. This is a very important feature, since it prevents packing, 
one of the greatest drawbacks to carbon microphones. It also acts as 
a damper and eliminates the objectionable harshness of tone which is 
often found in other instruments. 

Messrs. Whitman & Couch manufacture many styles of sets excellently 
made of quartered oak or walnut, which present a very pleasing appear- 
ance. We illustrate herewith a set having a magneto call, which has 
found great favor. They also carry several styles similar in finish, but 
having a battery call, and, in addition, manufacture very. neat desk <ets 
for office use, equipped either with a watch case receiver or a hand 
micro-telephone. 

To meet the demand for a simple and serviceable intercommunicating 
switch the firm furnish two styles. One is circular in form, designed to 
be used in connection with a common return, there being at least as 
many contact points on the switch as there are stations on the- line. 
Where a complete metallic circuit is required for each instrument 





Fic, 3.—TELEPHONE SEr. 


Fic, 2.—Back Or DIAPHRAGM, 


another style is manufactured. A narrow hard rubber base, fitted in a 
wooden box, is provided, in which a row of holes is bored, the number 
of holes depending on the number of stations required. On the back, two 
rows of German silver springs are mounted, one set on either side of 
each hole; the outer row on each side is connected to a bus-bar, these 
bus-bars being in turn in circuit with the home telephone. One pair of 
the inner springs is attached to each of the other stations on the line. 
Whenever is it desired to communicate with a station a hard rubber 
plug is inserted in the proper hole. It bears against the inner pair of 
springs and forces them into contact with the outer springs. The func- 
tion of the plug is merely to separate the springs, and there is no ob- 
jectionable flexible cord necessary. As soon as the conversation is com- 
pleted the plug is withdrawn and the home telephone can be rung by 
any other station. 

Among the many buildings equipped with the system may be men- 
tioned the Union Station, Boston; the factories of S. H. Howes, Marl- 
borough, Mass., and the Lyondale, Bleach, Dye & Print Works, Rocka- 
way, N. J. 
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There is a limit to the number of subscribers in an intercommuni- 
cating system, and beyond this it is not practicable. In large build- 
ings where there are fifty or more instruments, a switchboard, equipped 
with drops and in charge of an operator, is provided at some central 
point. Each instrument runs to a certain drop on the board, and is 
equipped with a battery call, the battery being centralized at the 
switchboard. Two of the newest and most modern office structures in 
New York—the St. Paul Building and the Bowling Green Building—are 
furnished in this manner. The first-mentioned has 400 instruments 
and the other 300 instruments. Each set consists of an Ericsson trans- 
mitter and a watch-case receiver mounted on a small oak base, to- 
gether with a call button—the whole occupying very little space. This 
system can likewise be applied to hotels and apartment houses. 

Messrs. Whitman & Couch are about to put on the market a set, hav- 
ing a transmitter arm adjustable to the convenience of the speaker. 


Electric [ine Hoists. 


At the Free Silver Mine at Aspen, .Col., is an _ electrical hoist, 
rated at 125 horse-power, but capable of applying to the hoisting ma- 
chinery power to the extent of 200 horse-power. This is said to be the 
largest electrical hoist in the world. It is a double reel flat rope over 
balanced hoist built after the designs of Mr. D. W. Brunton, manager of 
the Free Silver Mining Company. 

The electrical equipment consists of one General Electric Company's 
100-kilowatt multipolar motor, with a speed of 550 revolutions per min- 





OVERBALANCED Hoist, FREE SILVER MINE, ASPEN, COL. 


ute, and a smaller motor of similar type of 60 kw capacity and a speed of 
475 revolutions. This smaller motor is ordinarily used to run an air-com- 
pressor and winch for pulling pumps, but in case the main hoist-motor 
is called upon for heavier work than usual, the smaller one can be 
thrown in gear with it. 

The hoist being counterbalanced, the load on the motors is reduced to 
about one-third of that which would be thrown on a plain hoist of the 
same capacity. It is provided with a car and.cage, and the loaded car and 
cage weigh about 5000 pounds. As in sinking the mine it cannot be tim- 
bered entirely to the bottom, and the cage cannot go below the timber- 
ing, a bucket is hung: below the cage. This is 35 inches high and about 
28 inches in diameter. It weighs 400 pounds, and holds 12% cubic feet of 
water weighing 800 pounds or rock weighing 2000 pounds. To relieve the 
shaft from a sudden inflow of water, this hoist is provided with a bailer, 
which is used as an adjunct to the pumps. This is 4 ft. 2 in. by 3 ft. 2 in. 
by 8 ft. 4 in., and weighs empty 1950 pounds and filled 8880 pounds. The 
counterweight used with the cage and bucket is 2450 pounds, with the 
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cage and car 2675 pounds. With the bailer, these two weights are used, 
making a total counterweight of 5125 pounds. The maximum hoisting 
speed with the cage and ore, and using the small pinion on the motor, is 
about 600 feet per minute; with the bailer and using the larger pinion, 
about 1000 feet per minute. The pressure used is 525 volts, and the cur- 
rent is taken from the central station at Aspen. 
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Last Summer an interesting test was made with this hoist when using 
it for bailing. At that time the mine shaft was 835 feet deep, a depth 
to be ultimately increased from 1200 to 1500 feet. 

The condensed figures show that in hoisting a net weight of 3755 
pounds, the mechanical energy required was 42.2 horse-power and in 
lowering a net weight of 3175 pounds (the bailer being empty), 35.7 
horse-power were expended. 

At the Alta Argent Mine, also at Aspen, is another hoist. This is placed 
at the head of the incline. The current is taken from the power plant 
of the Roaring Fork Electric Light & Power Company, 3% miles distant, 
two miles being above the ground and 1% miles through the Cowenhoven 
tunnel and mine working. This hoist is also over-balanced, and is 
equipped with aGeneral Electric Company’s multipolar slow-speed 500- 
volt motor, having a capacity of 20 horse-power. 

In the mines of the Pleasant Valley Coal Company, Castle Gate, Utah, 
is another direct-current mine hoist used for hauling the coal cars up the 
incline. This hoist is a Lidgerwood double-reduction single-drum hoist, 
equipped with a standard L. W. P. 20-hp. railway motor and double 51 
rheostat. It is designed to lift 4000 pounds 500 feet per minute. It is 
provided with both friction and positive clutches, and is operated by five 
levers—one for the rheostat, one for the friction clutches, one for the 
positive clutch and two for the brake. Another hoist of similar pattern, 
but using a friction clutch only and a G. E. 2000-motor, with a double 
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83 rheostat, has recently been added to the very complete mining equip- 
ment of the Pleasant Valley Coal Company. The motor in this case ‘s 
fully inclosed. 

In the mines of the Lehigh Valley Coal Company at Maltby is the 
direct current electric hoist shown in the illustration, very similar to 
that at the Castle Gate Colliery. The dimensions of the drum are the 
same, the G. E. motor is of similar capacity, but the controller is of the 
N. R. type, with packed ribbon rheostats mounted separately from the 
base. It is designed to hoist 5000 pounds at a speed of 500 feet per min- 
ute, 

We are informed that all these hoists are and have been in constant 
service for months without serious hitch or stoppage beyond those 
necessitated in ordinary mine service. They have been found superior to 
steam hoisting engines, both in efficiency, in simplicity, in convenience 
and in speed of operation, and no better proof can be adduced than that 
in the three first mentioned cases the first hoists have induced orders 
for additional ones. . 


A New Insulating [aterial. , 





Almost ever since the need for electrical insulation developed itself, 
asbestos in one form or another has been prominently known as an ex- 
cellent agent for this purpose. It has been manufactured into almost 
every conceivable shape and by a number of different processes, result- 
ing generally in highly useful and valuable products. 

It is curious that at this late day a marked improvement in methods 
of manufacturing asbestos insulation should come to light. It was dis- 
covered by Mr. John F. Green, general manager of the Asbestos In- 
sulation Company, Baltimore, Md., that commercial asbestos contained 
a very large quantity, comparatively, of certain metallic oxides, 
especially of iron, and that these seriously militated against its in- 
sulating properties. After long and ardous experiment, a process was 
secured for the extraction from the crude asbestos of these oxides, the 
iron oxides being removed by a magnetic separator. The result is the 
production of an almost perfectly pure asbestos of highly marked in- 
sulating properties as compared with the ordinary commercial variety. 
This asbestos is manufactured into sheets or papers, using as a basis 
a paper composed of ordinary vegetable fibre, which is coated on both 
sides with the asbestos fibre. Sheets of this paper .007 of an inch thick 
have withstood a tension of 2000 volts, alternating, before rupture. By 
placing together under great pressure a number of sheets of these 
papers, boards are made having very highly resistant qualities and 
possessing great lightness as compared with the ordinary compounds 
of asbestos and rubber. 


Ea Blane St = 


— 








APRIL 3, 1897. 


In some recent tests made by the engineering department of a large 
electrical manufacturing company, a specimen of this board about 0.2 
of an inch thick was placed between two flat terminals of considerable 
area and subjected to an alternating pressure of 25,000 volts, which it 
withstood without difficulty. 


Trolley Wire Hanger. 





The accompanying illustrations present views of a trolley wire 
hanger for straight line suspension and two different styles of insulated 
bolts used in connection with the same, which are manufactured by the 
Ohio Brass Company, Mansfield, Ohio, and designated as ‘‘Type D.” 

The Type ID hangers are made in all the various forms required for 
different styles of suspensions. The bodies, which are made of malleable 
iron, are constructed as light as is consistent with the strength re- 





Tyre D. Bott. Tyre D. W. Bott. 
quired, ample allowance being made in their design to insure support, 
with perfect safety, of the heaviest trolley wires now in use. The cast- 
ings are machined to a standard size and admit of the use of either of 
the bolts shown, interchangeably, so that the different styles of ears 
and clamps may be assembled with the various forms of hangers. These 
bolts are much alike except that their projecting metal ends are differ- 
ently constructed, being of such design as to permit attaching the cor- 
responding types of ears and clamps to the same. 

The reputation which the Ohio Brass Company has earned for the 
superior excellence of its manufactures is well maintained in the qual- 
ity of these hangers, which are said to embody all the features that are 
indispensable to make a device of this kind strictly first-class in every 
particular. 

The hanger cap and insulated bolts are provided with hexagonal nuts 
of the same diameter; one wrench, therefore, can be used interchangea- 





TROLLEY WIRE HANGER. 


bly. This method of construction provides a means for screwing the 
articles quickly and securely into position. 

The hanger cap is made with a series of lugs around its lower edge, 
the purpose of which is to hold the cap securely in position on the 
hanger body, and prevent it from unscrewing and backing off. This 
firm grip is secured by bending some of the lugs inwardly over the 
shoulder formed on the hanger body beneath the threaded part and 
tightly against it. This style of cap has been designated as the ‘‘clinch”’ 
cap, for the reason that it obviates trouble resulting from the cap be- 
coming loosened from the hanger body and falling off. This feature, 
therefore, will undoubtedly meet with favor. 

The Ohio Brass Company states that the sales of these hangers have 
been surprisingly large, although they have been on the market but a 
very short time, and since the first of the year orders for more than 
9000 have been received. 
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Watt-Hour Meter for Alternating-Current Circuits. 


A new type of alternating-current watt-meter has been brought out 
by the Allgemeine Elektricitats Gesellschaft, Berlin, Germany, which 
contains some features worthy of attention. This meter is shown in 
Fig. 1, with and without the case. 
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The construction of the instrument will be better understood by refer 
ence to Figs. 2 and 3, which show respectively the vertical cross section 
and plan views. The inductive part of the meter contains four 
grooves and four pole-pieces provided with wing-shaped pieces. The 
main winding, H, is a Gramme winding, while the shunt winding, N, is 
in frames within the grooves. As the power of the shunt circuit is 
regulated by a variable inductive resistance the number of revolu- 
tions of the motor-meter can be calibrated for direct reading in kilo- 
watt-hours, thus avoiding the necessity of using a constant. ‘ 

The armature core, E,, is fixed, the armature itself consisting of a 
simple copper bell, G. The operation of the motor is controlled by the 





damping disc, D, which rotates in a constant magnetic field. The sen- 
sitiveness of the instrument for small loads is considerably increased by 
the turning moment produced by the pole-piece wings above referred 
to, which moment slightly overbalances the mechanical friction of the 
moving parts. The operation of the motor when there is no load on is 
checked by a small iron wire fixed to the damping dise, which wire is 
attracted by the permanent magnets located in close proximity. This 
small wire is of such shape as to securely stop the rotating part when 
there is no current, and violent shaking will not release it from. the 
magnetic attraction which holds it. The least current, however, over- 
powers the magnetic attraction, and the meter records with accuracy. 
There are no collectors or brushes to retard the motion, the only fric- 
tion being confined to the lower bearing of the vertical spindle. This, 
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however, is said to be insignificant owing to the care used in the manu 
facture of the instrument. This care, together with the fact that there 
is little mass, insures reliability of operation. The shunt winding con- 
sumes but one watt. 

In this meter the phase difference is produced in the muvutor of the 
meter by adding to the difference of phase given by the special choking 
coil, another produced by the parallel connection with the shunt wind- 
ing of a non-inductive resistance, W,, Fig. 4. This figure shows the 
connections of the motor in their relation to an alternating-current sup- 
ply. The meter can be used on non-inductive as well as inductive cir- 
cuits, and is proof against external magnetic influences. 
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THE ELECTRICAL STOCK MARKET. 


Financial — Intelligence. 


New York, March 29, 1897. 

ELECTRICAL STOCKS.—General Electric common closed the week 
with a net loss of 24 points. The sales for the week were 13,361 shares, 
the highest price reached being 345%, the lowest 31%, closing at 32%. 
Electric Storage Battery, common, advanced % point, and preferred 
dropped 2%. 

TELEGRAPH AND TELEPHONE.—American Bell Telephone ad- 
vanced 3 points, and Western Union. Telegraph lost a fraction. The 
sales of the latter for the week were 11,365, the highest price being 
84%, lowest 82%, closing at 83—a net loss of %. The other shares were 
quiet, with practically no change in quotations. 

ELECTRIC TRACTIONS.—The market for this class of securities 


ELECTRICAL STOCKS. 


Par. Bid. Asked. 
CRICK, TIGeNO, COMO ook c ccc cesccvencecene 100 110 
Edison Electric Ill., New York................. 100 106 
= _ DEY ve dctisate, aeivin'yc 100 -s 97 
EE wad SG Swe’. sae cedes ae 100 
3 ot PS oo. a ee 100 ‘ es 
NN SR SN ions ia ae adie 5 as wid 2 kee pele s 100 7% 10 
Electric Storage Co., Philadelphia.............. 100 23% 24 
ee ae eee ee ere 100 25% 26% 
ES oo, Srean cs Geach Veo becnapee ses 100 32 32% 
ee I, My cc ccc acta ccc vebwacees 100 74 “4 
Westinghouse Consolidated, com................ 50 a 25 
Westinghouse Consolidated, pref................ 50 50% 51% 
BONDS. 
Edison Electric Ill., New York, con. 58......... 105 108 
Sdison Electric Light of Europe................ 100 75 85 
General Bilectric Co., Geb. Se.........cccescccces 100 95 


TELEGRAPH AND TELEPHONE. 


American Bell TelOPRONe. . 2... .ccecesescccccess 100 224 225 
American District Telegraph................... 100 29 39 
American Telegraph & Cable................... 100 87 89> 
Central & South American Telegraph........... 100 124 127 
NI ns on a deccec ect wacuteensases 100 156 172 
rk SS os 6 a u.0 Sid gheie'd ede 100 a 66 
ee A errr eee 100 = 102% 
PS IEEE oes cc cccen dacconesccce 100 96 99 
Western Union TOlOerans. ..c ccc. ccccaccecccccs 100 82% 83% 


ELECTRIC TRACTION STOCKS. 


RNR TUNIN s tcc a becb 4 c'deecdwe ee 25 194 193 
EN Ee | ee : 20% 21% 
i le os oa bbe cetew access eaee 100 oy 14 
NN EE ee ee 100 16 48 
OY ML PUN Ce RE ans reo eh keene ee aeieue 100 73 75 
Cee SE EE ce ccuncbecneesesvescche 100 aad a 
A SM OM oe ins 3 5 5 og b:'d'bie 0.0 0 assan'ns 3 0 aid 100 2 44 
ET: Stee ceas  eheauarhewesss Cokes ess 100 50 51 
NS ore Mas ac wale oe s'S'bie 6S ould eb 0's Ps ty 621% 
Se I ne i dns maw copcee dees 100 5 7 
NOW OPri@Gns TYACtION, MTOL. 2.6... sccccccccccess 100 ae 29 
Ne a eke aneteasas 100 20 22 
Ee | 100 77 80 
I re a en ne yen ce hachesneeaade Ga s 15 
NN, I ae eS a re ed's wx ae kin'o wat 45 50 
Union Railway (Huckleberry)................. a 95 103 
ee ee ee cenecnbebeeccd = 12% 3 
eee eet ena ce sc aween Te 100 73 73% 
es I I ng pc wigele veld’ seg 100 92 92% 
I se wae theabees tres 100 19 21 
ne Cen. A swank taasaseneeeeds 100 94 96 
BONDS. 
Brooklyn Rapid Transit 5s, 1945........ Wotheda sac ee 79% ; 
i ek awe nlngaeian see's 100 *106 108 
Cleveland Electric Ry. Ist mtge. 5s............. 100 103 105 
rr wen. Me oe. te webeenceseene 100 94 96 
eS ee cae e seen eens 100 7 100 
Union Railway (Huckleberry) Ist mtge. 5s..... ‘ *102 105 
*Westchester Electric Ist. mtge. 5s.,,,,.,.+545, 100 100 103 





*With accrued interest, 


continued dull. During the early part of the week Brooklyn City ex- 
perienced a sharp advance to the highest point reached in several 
months. It reacted, however, and closed heavy. The decline in Brook- 
lyn stocks is attributed to reports that injunctions would be secured to 
prevent the Brooklyn Bridge Trustees from allowing the city railways 
from crossing the Bridge. New York City street railway securities 
were more active than for some time past, the changes in quotations, 
however, being but fractional. 


Special Correspondence. 


New YorK NOTEs. 


Office of THE Exvecrricat Wor -p, | 
253 Broadway, New York, March 31, 1897. | 


MR. R. C. DEMARY, who is agent in Buffalo, N. Y., for several well 
known electrical .manufacturers, was in New York during the week 
looking after specialties to add to his list. 

THE ELECTRON MANUFACTURING COMPANY, through its New 
York manager, Mr. H. W. Baker, is pushing its improved electric ele- 
vators and book hoist equipments in this vicinity. 

MR. LEONARD F. REQUA, the genial treasurer and general man- 


ager of the Safety Insulated Wire & Cable Company, 229 West Twenty-— 


eighth Street, New York, is quite well satisfied with the extensive use 
made of Safety wire in this vicinity. The St. Paul Building, the Bowl- 
ing Green Building and the Syndicate Building are wired for electric 
lights with Safety Insulated rubber-covered wires. 

MESSRS. BLACKALL & BALDWIN, the well-known selling agents 
of the Crocker-Wheeler Company, have removed their offices to No. 39 
Cortlandt Street, on the same floor with and directly adjoining the 
Crocker-Wheeler Company’s offices. It is intended to develop New York 
business to a much greater extent than in the past and the new move 
will enable Messrs. Blackall & Baldwin to more readily transact their 
business with the parent company. 

SUBWAY EXPLOSION.—A manhole at the corner of 14th Street and 
Third Avenue blew up on the evening of March 29, and a few minutes 
later a second explosion of less force occurred. The heavy iron cover 
was shattered and although the streets at the time were crowded with 
pedestrians, no one was injured. The cause of the explosion is not ex- 
actly known, but is attributed to some one of a gang of men who were 
looking for a leak in a gas main nearby. 


A POLICEMAN KILLED BY ELECTRICITY.—Patrolman John Clark 
of the Harrison, N. J., police force, early on the morning of March 28, 
came into accidental contact with a dangling telephone wire and re- 
ceived a shock which instantly killed him. The wire had become heav- 
ily charged by being crossed with an electric light circuit overhead. The 
wire evidently struck Clark on the cheek, and although the contact 
was of extremely short duration, it was fatal. 

ADMITTED TO PARTNERSHIP.—Mr. Charles A. Schieren, Jr., has 
been admitted to partnership in the firm of Charles A. Schieren & Co., 
17 Ferry Street, New York, the well-known manufacturers of leather 
belting. Young Mr. Schieren has a large number of friends in the elec- 
trical trades, all of whom will be glad to learn of his advancement to 
new and responsible relations with his father’s firm, with which he 
has for several years been closely identified. Mr. Schieren assumed his 
new duties on April 1. 

HORSELESS ELECTRIC HANSOM CABS have been in active service 
for some days through the streets of this city. They are operated from 
the station of the Electric Carriage & Wagon Company, 140 West 
Thirty-ninth Street, near Broadway, and can be called for at any hour 
of the day or night. The rates charged for their use are about the 
same as for ordinary cab hire. Mr. Edwin Adams, the superintendent of 
the Company, informs us that the demands for service are already suf- 
ficient to tax the present capacity of the station to its utmost. 

NEW ELECTRIC LIGHT COMPANY.—The bill recently introduced 
by Senator Sullivan in the Legislature at Albany is attracting general 
attention on account of the great authority which it gives a new cor- 
poration, the New York Electric Light & Power Company, which in- 
eludes Reuben B: Ayres, Thomas B. Robertson, John B. Hawes, and 
others, to manufacture and transmit electricity for light, heat and 
power and to maintain a system of subways and conduits through the 
streets. The route of the various subways is very extensive, including 
some of the principal streets in the city. 

THE NEW YORK ACADEMY OF SCIENCES will hold its third an- 
nual exhibition and reception on Tuesday afternoon and evening, April 
6. at the American Museum of Natural History. The exhibition will 
last from 3 to 5 p. m., while the reception will begin at 8 p. m. The 
general committee includes a large number of gentlemen prominent in 
fhe various branches of science, Mr. George F. Sever, of Columbia 
College, being in charge of electrical matters. Mr. Nikola Tesla will 
deliver during the evening reception a short lecture on the ‘‘Rays of 
Lenard and Rontgen, with Novel Apparatus for their Production.” 
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New ENGLAND NOTES. 





Branch Office of Tue Erecrricat Wor ip, 
Room 91, Hathaway Building, 620 Atlantic Ave., - 
Boston, Mass., March 31, 1897.) 
MESSRS. E. S. RITCHIE & SONS, Brookline, manufacturers of philo- 
sophical apparatus and marine compasses, have just completed thirty 
binnacles to be used on board the new United States cruisers. They 
are also doing a good business in induction coils for Rontgen ray work. 


RONTGEN-RAY SUPPLIES.—Within the past few months there has 
been a great demand for Rontgen-ray apparatus, especially by surgeons 
and scientists. The Spring Park Laboratory, Jamaica Plain, Mass., has 
been kept very busy supplying them with fluorescent screens and salts. 

ELECTRIC POTENTIAL.—This organization will hold its annual 
meeting at Young’s Hotel, Boston, next Wednesday evening, April 7. 
Dinner will be served at 6.30 sharp. Following the dinner the election 
of officers will occur, after which the important and interesting topic 
of the evening, ‘‘Electricity at Niagara Falls,” will be presented by 
Mr. C. F. Scott, of the Westinghouse Electric & Manufacturing Com- 
pany illustrated by the stereopticon views and models. 


THE L. E. KNOTT APPARATUS COMPANY, 14 Ashburton Place, 
Boston, has been manufacturing a very neat static machine which is 
mounted in a moisture-proof case and is to be run by either an induc- 
tion or direct-current motor. The company has also designed a Rontgen 
ray set which is remarkably neat and compact, consisting of an induc- 
tion coil, a Tesla high frequency coil, an old condenser, and break 
wheel. The break wheel is one of the company’s own design and gives 
a very uniform spark. 


THE ELEKTRON MANUFACTURING COMPANY, 143 Franklin St., 
Boston, has just equipped the Boston Edison Building on Atlantic Ave- 
nue with a direct geared electric elevator, which is constructed through- 
out with machine steel and is guaranteed to give a speed of 50 feet per 
minute with a load of five tons. The company has also built two elec- 
tric dumb waiters having push-button control. One is to be used in 
the library of the State House, Boston, and the other in the New York 
Bar Library Association Building. Mr. M. I. Motte is the Boston rep- 
resentative. 


MR. JOHN M. ORFORD, assistant manager of the Boston Electric 
Light Company, whose death from pneumonia occurred March 23, after 
a brief illness, was one of the conspicuous personages and minds in the 
electrical business, dating back fully a decade, if not longer. In central 
station experience he had been particularly prominent, and at the time 
of his death, and for several years previous, he was assistant to Presi- 
dent F. A. Gilbert, by whom, as well as by all who knew him, his death is 
deeply deplored. Funeral services were held last Friday, March 26, 
from his residence in Jamaica Plain and was largely attended by the 
electrical fraternity. The casket was literally buried in floral tributes. 


BUFFALO AND WESTERN NEw YorK NOTEs. 


Burrao, N. Y., March 29, 1897.° 


EXECUTION AGAINST AN ELECTRIC ROAD.—Sheriff Lamy has 
received from State Comptroller Roberts for levy an execution of $210.49 
against the Tonawanda Street Railroad Company, and one of $580.59 
against the Tonawanda Electric Railroad. The levies are for corpora- 
tion tax due. The contract between the city and General Electric Com- 
pany has been formally executed. 

BUFFALO RAILWAY COMPANY FRANCHISE.—The Buffalo Alder- 
men and Councilmen gave the Buffalo Railway Company permission to 
extend its lines in Clinton, Jefferson, Tonawanda and Amherst Streets, 
Hertel, Parkside and Florence Avenues and Military Road. The fran- 
chise is for 40 years and at the end of that time the City may buy the 
lines if it so desires. The franchise also provides that if at the end of 
the 40 years another company is given the privilege of operating in 
these thoroughfares, it must buy the tracks of the old company either by 
private arrangement or at a price fixed by an appraisal commission. 

A NEW ELECTRIC ROAD.—Within a few years all of the villages 
and towns of any prominence in the immediate neighborhood of the city 
will be connected with the city by trolley lines. Articles of incorporation 
were filed at Albany yesterday by the Buffalo, Hamburg & Aurora 
Electric Railroad, which will connect this city with Windom, Big Tree, 
Hamburg, Orchard Park, the Erie County Fair Grounds, Willink, the 
Jewett covered track and East Aurora. The capital stock of the com- 
pany is placed at $200,000. The directors for the first year are W. W. 
Wheatly, of New York, president; Arthur W. Hickman, vice-president 
and attorney; John A. Donaldson, treasurer. It is expected that the 
work of construction will be begun soon after the frost is out of the 
ground. Heavy rails will be used and the roadbed will be substantial 
in its nature. All of the right of way has been secured, the projectors 
working quietly at that during the Winter. 

CHEAPER TELEPHONES.—The 4,000 telephone subscribers in 
Buffalo will be interested in knowing that a new and cheaper telephone 
system is about to be introduced into the residence portion of the city 
by the Bell Telephone Company. The new system is known as the 
Barret Selective System. It was patented last December by its in- 
ventor, one of the electricians of the Long-Distance Telephone Company. 
The Bell Telephone Company of this city is the first to order the new 
system, for which it has ordered apparatus to be used in connection 
with its branch offices. It is expected that the company will soon be- 
gin contracting for telephones under the Barret System, the apparatus 








THE BLECTRICAL WORLD. 461 


being almost ready for use. Subscribers connected with the branch 
offices will be given their choice as between the new and the old sys- 
tems. Whereas the lowest present rate is $30 per annum for 300 
messages the subscriber to the new system will be entitled to 400 
messages for $24 per annum. Each subscriber will have a long-distance 
telephone operating on metallic circuit lines. The multiple ringing of 
bells is obviated. Another advantage claimed for the new system is 
that it does away with eavesdropping. A disc indicates whether the 
line is free or in use, and among the other merits of the invention are 
saving of time in making connections and an ingenious arrangement of 
switchboard. 


PITTSBURG NOTES. 


PITTSBURG, PaA., March 29, 1897, 


THE HOME TELEPHONE COMPANY’S Allegheny ordinance was 
passed unanimously on March 26 by the Select Council. This ordinance 
and that of Pittsburg have already been referred to in previous issues of 
THE ELECTRICAL WORLD. 

ELECTRIC ROADS FOR THE HILL TOPS.—An ordinance granting 
rights of way to the Pittsburg & Mount Washington Electric Railway 
Company was favorably acted upon in the Coroporation’s Sub-Committee 
of Councils at a meeting held on March 25. The ordinance of the Citi- 
zens’ Monongahela Company was sent to the General Committee with a 
negative recommendation and the ordinance of the Duquesne Heights, 
Mount Washington & Knoxville Company failed to pass the Sub-Com- 
mittee. These companies all propose to operate between the city and 
the hill tops on the south side of the Monongahela River. The General 
Corporation’s Committee met on March 26 and voted to recommend to 
Councils the Pittsburg & Mount Washington ordinance. The other 
companies met with no favor at the hands of the General Committee. 


THE WESTERN UNIVERSITY OF PENNSYLVANIA last week 
celebrated the one hundred and tenth anniversary of its birth, and the 
seventy-fifth year of its existence as a chartered university. The exer- 
cises were elaborate and extreme, beginning on Tuesday afternoon with 
an historical address by Chancellor Holland, and ending Thursday night 
with a big banquet. Delegates from nearly all the leading colleges 
were in attendance, many of them being the presidents of their re- 
spective institutions. The ceremonies all through the week were inter- 
esting and impressive, and the celebration has undoubtedly aroused 
public interest and drawn attention to the work and needs of this pro- 
gressive university. Its technical departments are particularly strong, 
and under the direction of Professor Reginald A. Fessenden, its depart- 
ment of Electrical Engineering has developed rapidly and is doing work 
of much interest and value. 


THE CONSOLIDATED TRACTION COMPANY has awarded some of 
the contracts for the equipment of its new power-house, which will be 
located in the vicinity of Twenty-sixth Street, near the Allegheny 
River bank. The power for the lines operated by this Company is at 
present supplied by the several power-houses formerly operated by the 
respective companies that united to form the ‘‘Consolidated.’’ Since 
the Fifth Avenue and a portion of the Penn Avenue cable roads were 
changed to trolley lines, the small power-houses have been loaded 
pretty well up to their capacity, with no reserve for emergencies. It is 
understood that when the new power-house is completed it will supply 
all the power needed for the entire system, and the present plants, or 
most of them, will be abandoned. At the present time engines and 
dynamos to deliver about 7000 horse-power have been purchased for the 
new power-house. The Pennsylvania Iron Works Company, Philadel- 
phia, will furnish the engines, and the generators will be supplied by 
the Westinghouse Electric & Manufacturing Company. 


CLEVELAND NOTES. 
CLEVELAND, O., March 27, 1897 

AN INTERESTING LECTURE.—At the regular semi-monthly meet- 
ing of the Cleveland Electric Club to be held in its rooms, April 7, an 
address will be given by Mr. Elmer A. Sperry on the subject of ‘“‘The 
Horseless Carriage.”’ 

APPOINTMENT.—Mr. Frank Houghton, who was formerly manager 
of the Cleveland branch of the General Electric Company, has just ac- 
cepted a position as representative of the Power Department with the 
Cleveland Illuminating Company, Cleveland, O. 

NET WORK OF TELEPHONE WIRES.—A list of the telephone lines 
in Ashtabula, Lake, Cuyahoga and Trumbull Counties shows that 85 
towns are connected by local companies. The longest line is from_War- 
ren to Willoughby, via Jefferson. Independent lines in the Mahoning 
Valley are to be extended to connect with Cleveland and Pittsburg. 

MOVING INTO NEW QUARTERS.—The Correspondence School of 
Technology, Cleveland, finds it imperative to move into larger quarters, 
having outgrown its present quarters in the Cuyahoga Building. Its 
new quarters in the Osborn Block are in the shape of an apex of a 
triangle, thus making all the offices light and airy, which will be much 
appreciated by draughtsmen and those doing clerical work. Extra 
specialists who write for the school will be located in the same building. 

THE WELDING OF JOINTS.—A large force of men were put to work 
on March 25 by the Cleveland Electric Railway Company in cast weld- 
ing its tracks on Euclid Avenue. This new method consists in digging 
a hole beneath and around the joints. A mold is then closed around the 
rail, and the mold filled with molten iron. This molten iron contracts 
with a grip of iron, virtually converting the track into one continuous 
rail. Should it prove a success on this one section it is stated that the 
entire system of the company’s lines will be welded, 
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STREET RAILWAY ACCOUNTANTS.—The § street railway ac- 
countants are holding a convention in Cleveland for the purpose of form- 
ing an organization. The session began on March 23, at the Hollenden 
Hotel. Committees on constitution and nominations were appointed, 
upon whose reporting the organization will be duly launched. The com- 
plexity to which this work has grown in the years of the rapid evolu- 
tion of the street railroad, from the days of horse power and simple 
needs, to the purchase of the multitudinous supplies required in elec- 
trical propulsion to-day was the consideration which prompted the move- 
ment for an organization. 





CHICAGO NOTES. 


Branch Office of THE ELECTRICAL WORLD, 
936 Monadnock Building, > 
Cuicaco, ILL., March 26, 1897. | 

MR. JAMES F. CUMMINGS, president of the Cummings Conduit 
Company, and also president and general manager of the Armorite In- 
terior Conduit Company, Detroit, Mich., was a welcome visitor to the 
Chicago office of THE ELECTRICAL WoRLD last week. Mr. Cummings 
carries his usual smile and reports a very decided improvement in busi- 
ness. 

MESSRS. H. M. UNDERWOOD &.CO., 204 Dearborn Street, Chicago, 
have recently been appointed exclusive agents in Cook County, Lllinois, 
for the Pacific Electric Company, La Crosse, Wis. They have also been 
given the general Western agency for the Housatonic Company, Wall- 
ingford, Conn. Mr. H. M. Underwood has been in the electrical busi- 
ness for a number of years and is one of the old-time hustlers. He has 
a large circle of friends in the Western territory who wish him every 
success and who will not leave a stone unturned to give him business 
when an opportunity presents itself. 

MR. BERNHARD HARTLEY, of the Hartley Electric Works, Chicago, 
is meeting with so much success that it recently became necessary 
for him to enlarge his repair department. Mr. Hartley handles a first- 
class line of bargains in electrical machinery, and any one looking for 
first-class electrical apparatus of all kinds will find it to his advantage 
to consult Mr. Hartley. This gentleman has had fourteen years’ ex- 
perience in the electrical business and is thoroughly familiar with every 
detail. He was formerly superintendent of the winding department of 
the Westinghouse Electric & Manufacturing Company, and this fact 
alone is a sufficient guarantee that his work is high class and satisfac- 
tory in every way. 





ST. Louis NOTES. 


St. Louis, Mo., March 31, 1897. 

WILL NOT OCCUPY CONDUITS.—The Telephone & Telegraph Com- 
pany has notified the Board of Public Improvements that it does not 
intend to occupy conduits in any part of the city. 

LACLEDE GAS LIGHT COMPANY’S PLANS.—Mr. Emerson MeMil- 
lin, president of the Laclede Gas Light Company, who is in the city 
from New York, conferring with the managers and directors of the Com- 
pany regarding the laying of conduits, says that they will begin laying 
conduits in a short time. Plans have been drawn up and will be pre- 
sented to the Board to-day, and bids will also be received. 

FILED A PROTEST.—The St. Louis County Street Railway Com- 
pany last week filed a protest in the County Court against the grant- 
ing of the proposed franchise to the Webster, Creve Coeur Lake & St. 
Charles Railway Company to construct and operate an electric railway 
over the St. Charles Rock road, from Wellston to a point on the Mis- 
souri River opposite St. Charles, claiming that the route wanted by the 
new company is practically granted it. The Court will render a de- 
cision in a few days. ‘ 

RUMOR OF A BIG CONSOLIDATION.—There was a _ well-defined 
rumor on the Street Saturday that the Edison Illuminating Company 
had bought out the St. Louis Electric Light & Power Company, better 
known as the Scudden-Guernsey Company. The St. Louis Electric 
Light & Power-Company came into prominence two months ago, when 
it formed an alliance with the Western Electric Company of Chicago, 
and raised its capital stock from $250,000 to $750,000. Since the consoli- 
dation the St. Louis Electric Light & Power Company placed itself in 
a position to conduct a light and power plant by complying with all 
the requirements of the underground wire ordinance. For a long time 
it has been known that the Edison [Illuminating Company has been 
anxious to absorb some one of its competitors. Those interested have 
used every effort to keep the details secret. The deal is generally 
credited by brokers, and for the past three days the price of the Edi- 
son bonds has steadily risen. The rise started when the reorganization 
of the company was announced. From about $50, the price of the bonds 
has risen until last Saturday they were held at $56. 


PaciFic CoAST NOTES. 





SAN FRANcisco, CAL, March 20, 1897. 

TO CHANGE TO ELECTRIC POWER.—The Los Angeles & Redondo 
Railway is to be converted into an electric line. L. T. Garnsey, the 
president of the company, is now in New York arranging for the altera- 
tions. ; 

NEW ELECTRIC LIGHT PLANT.—San Diego, Cal., is favorably in- 
clined towards the proposition recently made by Mr. Sharpe, of Los 
Angeles, to furnish the city with a complete electric lighting plant for 
$45,000. 
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MINING PLANT.—The Electrical Engineering Company, San Fran- 
cisco, is building an electric mining plant for the proprietor of the 
Zantgraf mine, in Eldorado County, Cal. The company is also building 
a Girard turbine water wheel for the plant, which will have a capacity 
of 125 horse-power. 

LIGHT AND POWER PLANT.—lIt has just been decided that an elec- 
tric power and lighting plant will be installed in the new Claus Spreck- 
els building in San Francisco. A considerable amount of the power will 
be required to operate the presses of the Daily ‘‘Call,’’ which will be 
located in the new sky scraper. The specifications for the plant are being 
prepared by Hasson & Hunt, consulting engineers. 


CONSOLIDATION PROPOSED.—A consolidation of -the San Jose & 
Santa Clara Railway Company and the First Street Railway Company, 
San Jose, is being urged by prominent stockholders of both companies. 
The latter company is now in the hands of receivers. It is proposed 
to form a corporation with a capitalization of $1,000,000 and to issue 
bonds to the amount of $500,000, to take the place of the old bonds and 
to pay for the properties. 

THE MUTUAL ELECTRIC COMPANY, San Francisco, has been 
awarded, by the State Harbor Commissioners, the contract to light the 
city front. Seventy-five 2000-cp. arc lamps will be used from Powell 
Street to the Pacific Mail dock. The company has laid underground 
circuits, lead-covered 0000 and No. 4 Kerite and Washburn & Moen 
wire, which will enable it to supply the above lights and those in the 
new ferry depot. The company will soon erect a new power station. 

TWO-PHASE TRANSMISSION.—-Work is progressing favorably on the 
2-phase transmission system of the Blue Lakes Water Company, under 
the supervision of Manager Robert Doble with W. Stuart-Smith, consult- 
ing engineer. The plant is intended to supply the California Explora- 
tion Company with current for its mining works, besides lighting towns, 
etc. It is located at Blue Lakes City, Cal., and will present many 
aovel features. The main building, constructed of iron and steel by the 
Berlin Iron Bridge Company, East Berlin, Conn., is 100x35 feet, clear, 
and its interior arrangement, designed by Engineer Smith, is new and 
unique. The Stanley 2-phase generators, 3 in number and 450-kw each, 
are ready for shipment. The three 800-hp Pelton-type water wheels 
are being constructed by the Abner Doble Company, San Francisco. The 
survey for the 20-mile Calaveras pole line has been made and the 16- 
mile Amador line is being surveyed. Current will be generated at 2000 
volts and transformed to 10,000 volts for transmission. The town of 
Mokelumne Hill will be lighted directly by the 2000-volt current. 


ENGLISH NOTES. 


(From Our Own Correspondent.) 
Lonpbon, March 17, 1897. 


TRAIN LIGHTING BY ELECTRICITY.—In consequence of the ad- 
vantages afforded by their electrically lighted trains and also to meet 
the wish of the Board of Trade that trains should be lighted during the 
day time when passing through tunnels, the directors of the London, 
Brighton & South Coast Railway have given orders for all new ‘‘block”’ 
trains to be fitted with the electric light. This company has now 42 elec- 
trically lighted trains running and it is estimated that 15 per cent. more 
work is obtained from these than from trains not so fitted, owing to the 
electrically lighted trains being always ready to go anywhere and not 
needing to be hauled to gas lighting stations. 

THE SIMPLEX SYSTEM OF ELECTRIC TRACTION.—A novel slot- 
ted conduit system of electric traction was shown to the electrical press 
at Prescott last week. The principle of this system, called the ‘‘Simplex”’ 
system, is-a slotted rail forming one of the rolling rails of the line, a 
5g-inch slot opening into a small concrete conduit, within which a flexible 
copper conductor is suspended by insulating hangers placed at frequent 
intervals. The conductor is not attached to the hangers but rests upon 
them, and is momentarily lifted off each of them by the collector of the 
car as it passes along. In order to keep the bare conductor tight, strain- 
ing gear is attached at intervals of about 4 mile. 

ANNUAL DINNER.—The National Telephone Company's staff held 
its annual dinner last Friday. Mr. W. Gaine, the general manager, was 
in the chair and there was a very large attendance both from London 
and the provinces. A very enjoyable evening was spent and there were 
some good speeches, though the majority were too long. Mr. Gaine, in 
proposing ‘‘The National Telephone Company”’ announced an increase 
in clientele of 13,000 during the year compared with 9,000 last year; 6% 
new exchanges had been opened as against 50 last year. Three hundred 
and fifty million messages had been transmitted this year, last year only 
three hundred and thirteen million. All the more important towns have 
metallic circuit systems either complete or in process of transformation 
In London arrangements have been made to put the bulk of the cir- 
cuits underground. 


TARIFFS OF THE BRITISH CABLE COMPANIES.—Some people 
never know when they have a good thing. There are few things which 
afford greater advantages to England and English trade than its un- 
rivalled submarine cable system, and although the charges in many 
cases are undoubtedly high, the service is as excellent and as honest as 
could be wished. In connection with these high charges also, it is to 
be remembered that cable property is expensive to maintain, is exposed 
to peculiar dangers in time of war and that the present concerns are 
pioneer concerns, and in all pioneering concerns a large amount of 


* capital is inevitably laid out which, in the light of maturer experience, 


is said to have been laid out in a wasteful manner. Notwithstanding 
all this, certain members of Parliament, more eager for notoriety than 
for the good of their country, are forever pestering the Postmaster- 
General with impracticable suggestions and doing what lies within their 
power to induce the Government to purchase the entire cable system. 
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Last Monday the representative of the Postmaster-General in the House 
of Commons made the definite statement that it appeared to the British 
Government to be entirely contrary to sound policy for the State to at- 
tempt to acquire all the existing cables, as they were necessarily landed 
at a great many points in foreign territory and it was not to be sup- 
posed that foreign countries would acquiesce in the working of the 
cables by the Government, although they were quite ready to come to 
terms with the English companies. The same gentleman also pointed 
out that at the recent telegraph conference at Budapest considerable re- 
ductions had been made in the cable tariffs to various parts of the world, 
some of which had already come into force, and that these substantial 
reductions could only have been obtained with the cordial co-operation 
of the companies. 


General Wews. — 


NEw INCORPORATIONS. 


THE MUNCIE TELEPHONE COMPANY, Muncie, Ind., has been in- 
corporated with a capital stock of $25,000. Among those interested are 
L. G. Stanley, E. T. Griffith, J. M. Best, Z. S. Holbrook and Josiah Hol- 
brook. , 

THE ROCKINGHAM ELECTRIC RAILROAD COMPANY, Exeter, *J. 
H., has been incorporated for the purpose of constructing a street-car 
line between Exeter and Hampton. The capital stock of the company 
is $50,000. 

THE PAULDING HOME TELEPHONE COMPANY has been formed 
at Paulding, O., with a capital stock of $10,000. The incorporators are 
G. M. Saltzbaber, H. C. Glenn, John Van Liew, George W. Kahn and §&. 
S. Burtsfield. . 

THE TOLEDO ELECTRIC POWER & LIGHTING COMPANY, Toledo, 
O., has been incorporated by Frank T. Tillman, Louis R. Gaw, A. G. 
Baldinger, Fred Teft and James H. Dawson. The capital stock of the 
new company is $10,000. 

THE BENWOOD & McMECHEN ELECTRIC LIGHT, HEAT & 
POWER COMPANY, Benwood, W. Va., has been formed for the pur- 
pose of establishing /electric light plants to furnish Benwood and Mc- 
Mechen with electric lights. 

THE PAYNE ENGINEERING COMPANY, New York City, has been 
formed for the purpose of dealing in engines and electrical- apparatus. 
The directors are Stephen H. Payne, Nathan B. Payne and Albert G. 
Duncan. Capital stock, $10,000. 

THE HANCOCK ELECTRIC COMPANY has been incorporated in 
Hancock, N. Y., for the purpose of furnishing electric light and power. 
Those interested are L. E. Howard, T. F. Furie, T. F. Stimpson, Willis 
S. May and others. Capital stock, $10,000. 

THE UNITED STATES SIGNAL COMPANY, Portland, Me., has been 
organized for the purpose of manufacturing and dealing in electrical 
and mechanical apparatus. The incorporators are Orland W. Hart, 
George M. Power and others. Capital stock, $200,000. 

THE McHENRY COUNTY TELEPHONE COMPANY, Marengo, IIl., 
has been formed with a capital stock of $2500, to operate telephone 
plants in McHenry and adjoining counties. The incorporators are A. 
B. Coon, N. V. Wolebein, F. W. Patrick and F. L. Num. 

THE ROCKINGHAM ELECTRIC COMPANY, Exeter, N. H., has been 
incorporated with a capital stock of $50,000, for the purpose of furnish- 
ing electric lights for Exeter and Hampton Beach. The incorporators 
are George W. Terrill, Leonard M. Cotton, C. L. Cotton and others. 

THE EASTERN ELECTRICAL SUPPLY COMPANY, New York, 
N. Y., has filed articles of incorporation. The incorporators are Burton 
H. Ellis, of Roselle, N. J.; Charles P. Scott and Emily Scott, of New 
York City, and Charles I. Hills, of Elizabeth, N. J. The capital stock 
is $5000. 


TELEGRAPH AND TELEPHONE. 


FINDLAY, OHIO.—The Findlay Telephone Company has asked for a 
franchise to build its line in this place. 

MUNCIE, IND.—The franchise granted to the Kurtz Telephone Com- 
pany has been transferred to the Muncie Telephone Company and here- 
after the name of the Kurtz Company will be discontinued. 

DUBUQUE, IOWA.—Ex-Mayor Stewart of this city has been granted 
a franchise by the council to establish a telephone system here. The 
rates to be charged are $24 for business service and $18 for private. The 
present rates are $42 and $30 respectively. 


ELEcTrRIC LIGHT AND POWER. 


BARBERTON, O.—The Council is discussing the matter of putting in 
a municipal lighting plant. 

LEWIS, PA.—The question of establishing an electric light plant in 
Lewis is being considered by the town authorities. 

BLOOMVILLE, OHIO.—The citizens of Bloomville are organizing a 
company for the erection of an electric light plant. 

LYNDONVILLE, VT.—At a village meeting Lyndonville authorized an 
issue of $40,000 worth of bonds for an electric light plant. 
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GRAND FORKS, N. D.—A committee has been appointed by the 
council to investigate the matter of establishing a municipal lighting 
plant. 

ROCHESTER, MINN.—The Council has under consideration the mat- 
ter of purchasing additional machinery and building a new electric 
power station. 

MUSKEGON, MICH.—The Council has ordered a vote to be taken at 
the charter election on the proposition to bond the city $40,000 to erect 
an electric plant. 

BROOKLYN, N. Y.—The electric light plant of the Township of 
Gravesend, built at a cost of $119,000, was sold on March 25 to the Edison 
Electric Illuminating Company of Brooklyn, for $31,000. 

BATH, N. Y.—The Bath Electric Illuminating & Power Company has 
purchased the water power of L. D. Hodgman, of this place, and will in 
the future operate its plant by this means. The Company is now in the 
market for a first-class water wheel. 

NEW ORLEANS, LA.—The Drainage Board has decided to adopt elec- 
tricity as a motive power for the drainage system and also to adopt plans 
for an electric light plant. The secretary was instructed to advertise 
for bids for the work in New York, Chicago and New Orleans papers for 
a period of 30 days. The estimated cost is $1,200,000. 


THE ELEcTRic RAILWAY. 


BIRMINGHAM, ALA.—A new railway is projected between this place 
and Pensacola. 

BAYSIDE, L. I., N. Y.—Bayside is soon to have a new trolley lire run- 
ning to Flushing. 

WOODHULL, N. Y.—A new electric road 
Addison to Woodhull and Jasper. 

WINCHESTER, MASS.—Winchester and Arlington are to be connected 
by an electric road, authority being given by Arlington. 

SPRINGFIELD, VT.—The Springfield Electric Railroad has been 
organized. The line will extend from Springfield to Charleston. 

WILLIAMSPORT, PA.—The Pennsylvania Railroad Company is con- 
templating another trolley line to be run into the town of Muncey. 

ELIZABETH, PA.—A traction company has been chartered to build 
an electric railway from Monongahela to Brownsville, taking in all 
towns on the way. 

READING, PA.—A public meeting will be held in Bernville for the 
purpose of appointing a committee to solicit funds to construct an elec- 
tric railway between this city and that place. 

NEWTON, PA.—The East Penn Traction Company, recently organized, 
has been granted permission by the Borough Council of Newtown to con- 
struct and operate its line along Washington Avenue. © 

TACOMA, WASH.—The Tacoma Railway Company’s streeet car sys- 
tem was sold under foreclosure on March 26 for $100,000, to Howard C. 
Reavis of New York City, who it is stated represented the General 
Electric Company. 

NORWAY, ME.—The Oxford Central Electric Railway Company has 
been organized here to build a line of railway from Norway to Rice’s 


will soon be begun from 


Junction, thence south to Waterford. Mr. Fred C. Wilson of Boston is 
president of the company. 
COLUMBIA, PA.—William B. Given, receiver of the Pennsylvania 


Traction Company, has made application to the United States Circuit 
Court for permission to place additional power in the Lancaster plant 
and additional equipment on the Lancaster, Columbia and Donegal roads. 

INDIANAPOLIS, IND.—A suit has been filed here asking for a re- 
ceiver for the Indianapolis & Broad Ripple Rapid Transit Company. It 
is alleged that $1,171 is due and unpaid in wages and that the road is 
insolvent. This line runs between this city and Broad Ripple, a dis- 
tance of eight miles. ‘ 

WILKESBARRE, PA.—I: is stated that arrangements have been made 
for the extension of the Shamokin & Mount Carmel Electric Railway 
down the mountain from this borough to Ashland. 

PHILADELPHIA, PA.—The Atlantic Coast Electric Railway Com- 
pany has secured a franchise from the Belmar Council to construct and 





operate an electric street railway through certain streets of that 
borough. 
PERSONAL NOTES. 
MR. CHARLES C. WARREN, who has been for a long time well 


and favorably known in the electrical field, was born in the State of 
New York in 1835. When Mr. Warren was 9 years of age, his father 
emigrated to the then new State of Michigan, where the young man re- 
ceived such education as could be had from the country schools of that 
frontier wilderness. At the age of 17 he entered the car works of 
Wasson & Co., Cleveland, Ohio, and after two years’ experience in all 
sorts of shop work there, took the situation as a boy in a country store 
in Hillsdale, Mich. In 1858 his employers advanced the necessary 
capital for the foundation of the mercantile establishment of C. C. 
Warren & Co., in Three Rivers, Mich., which proved to be a prosperous 
concern, continuing in business until it was sold five years later. Mr. 
Warren then organized the First National Bank of Three Rivers, be- 
coming the cashier, but after a year failing health compelled him to 
resign and seek recuperation. In 1865 he entered the wholesale coffee 
trade in Toledo, Ohio, founding a business which he personally con- 
ducted up to 1882, and which has grown to be the second largest of its 
kind in this country. In 1880 Mr. Warren organized the Citizens’ 
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Electrical Company of Toledo, thus entering the electrical business at 
a comparatively early date. He became manager of the Western de- 
partment of the United States Hlectric Lighting Company of New York, 
locating in Chicago, and continued in charge of all its Western busi- 
ness until it sold out to the Westinghouse Company in 1889. In the 
Summer of that year Mr. Warren became manager of the Central States 
District of the Edison Company, and resigned from that position in 





Mr. CHARLES C. WARREN. 


1890 to inaugurate the railway department of the Westinghouse Com- 
pany. When disaster overtook that corporation during 1890, Mr. War- 
ren’s intention was to retire from business, but the fascinations of elec- 
tricity proved too great for him and he is to-day at the head of the 
well-known electrical manufacturing company which bears his name 
and has its offices and factories at Sandusky, Ohio. 


MR. HALBERT B. WARREN, son of Mr. C. C. Warren, was born 
in 1859. Graduating from the High School in Toledo, Ohio, in 1878, he 
immediately entered business life in the counting room of his father’s 
establishment. Electricity proved to have as great a fascination for 
him as for his father, and when the latter undertook the management 
of the business of the United States Electric Lighting Company young 
Mr. Warren went into the construction department. This was long be- 
fore the technical institutions had begun to turn out electrical engi- 
neers and what knowledge of the art he acquired was at the expense 








Mr. H. B. WarREN, 


of hard knocks and much experience. He soon became engineer for the 
company in the Southwest with headquarters at Kansas City. Two 
years later he transferred his headquarters to St. Paul, remaining still 


in the same employment. When the United States Company sold out 
Mr. Warren went with the Thomson-Houston Company as electrician 
for its Northwestern territory and continued in that capacity with the 
Northwest General Electric Company until its dissolution in 1893. He 
then removed to Chicago and embraced the opportunity to carry out 
a long-cherished idea for the development of an induction type of alter- 
nating-current generator. The well-known success of the Warren alter- 
nator is the best witness of his achievements. He is now secretary 
and chief electrician of the Warren Company, at Sandusky, Ohio. 
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OBITUARY NOTE. 


COL. L. C. BAKER, Superintendent of the Western Union Company, 
died at his home in St. Louis, Mo., on March 28, of a stomach disorder 
with which he had been ill for three weeks. Col. Baker was 58 years of 
age and was born in Tuscaloosa, Ala. He had been connected with the 
telegraph service for forty years, learning the Morse alphabet in his 
native town. He constructed several telegraph lines in the Southern 
and Southwestern sections of the country and was chief of the tele- 
graph service of the Confederate States during the war, from which his 
title of Colonel arises. He was Superintendent for the Western Union 
Telegraph Company at St. Louis since 1878. 


Trade and Mndustrial Motes. 


THE CROCKER-WHEELER ELECTRIC COMPANY has recently de- 
veloped a line of large direct-connected generators, and is also paying 
special attention to the application of slow-speed direct-current mo- 
tors to various machines. 


THE BALL & WOOD COMPANY, engine builder, New York City, 
has received an order for another of its horizontal compound engines 
for Japan, and is shipping this week a vertical compound 500 horse- 
power to South America to be followed later by two others of the same 
size. 


FLOOR GLASS INSULATORS.—The Electric Appliance Company is 
making a special drive on a lot of floor glass insulators which it is 
anxious to dispose of. The users of these insulators will find it to their 
advantage to get prices from the Electric Appliance Company, Chicago, 
Tll., on what it has in stock. 


THE DAVIS & EGAN MACHINE TOOL COMPANY, Cincinnati, Ohio, 
has just secured an order from the Indianapolis Engine Company, In- 
dianapolis, Ind., for an equipment of machine tools. The latter company 
is just completing its buildings, and will manufacture a line of sta- 
tionary engines. 


MESSRS. B. F. STURTEVANT & CO., 131 Liberty Street, New York, 
the well-known manufacturers of blowing apparatus and engines, have 
for some time past been developing a direct-connected high-speed engine 
and dynamo combination. The set embodies a number of novel features, 
consisting of a very high-speed three-cylinder engine and bipolar 
dynamo. 

TRAYER ELECTRIC CONSTRUCTION COMPANY is the name of a 
new concern, including E. P. Trayer, J. M. Ketchum and John Falvey. 
The company intends to devote its attention to electric construction of 
every description in this vicinity and has already a most pleasing out- 
look in the form of nearly $10,000 worth of orders. The offices of the 
company are at 120 Liberty Street, New York. 


THE PARTRIDGE CARBON COMPANY, Sandusky, Ohio, reports that 
during March it shipped over 150,000 carbons, single orders for as many 
as 20,000 having been received. The company’s trade is rapidly expand- 
ing and most of the prominent railway companies throughout the United 
States are using these brushes, which are celebrated for the general 
satisfaction they give in practical service. 

THE BELKNAP MOTOR COMPANY, Portland, Me., is receiving 
many inquiries concerning its voltage regulator, which was fully de- 
scribed in THE ELECTRICAL WoRLD of March 20 last. Among recent 
orders for the installation of this ingenious device are two from the 
Edison Electric Tluminating Company, Topeka, Kan., and one from 
the Westbrook Electric Light & Power Company, Westbrook, Me. 


THE HASCALL STEAM GENERATOR COMPANY, 26 Cortlandt 
Street, New York City, is sending out to the trade a card-folder giving 
some testimonials as to the practical utility of the Hascall steam gen- 
erator. A saving of over 20 per cent. in fuel is reported in some cases 
by the use of this simple device. The saving claimed by the company 
is from 10 to 25 per cent. Messrs. Wendell & MacDuffie are the man- 
agers. 

THE LINCOLN ELECTRIC COMPANY, 239 St. Clair Street, Cleve- 
land, Ohio, who manufactures slow speed, iron-clad dynamos, and mo- 
tors of high efficiency, makes a specialty of building new electrical de- 
vices, such as the portable electric drill, which was described and il- 
lustrated in the March 27 issue of THE ELECTRICAL WoRLD. The 
company’s special facilities, coupled with its long experience, well fits 
it for this class of work. 

PLASTIC BONDS.—In a recent letter from the chief engineer of the 
Fairmount Park Transportation Company, Philadelphia, to Mr. Frank- 
lin Sheble, No. 1026 Filbert Street, that city, the writer states that Mr. 
Harold P. Brown’s plastic bonds as applied to his company’s 90-pound 
T rail in Fairmount Park six months ago, have proved very satisfactory. 
A test concluded a few days ago showed that the drop at each joint 
with a current of 90 amperes was 2.5 millivolts. 

THE ELECTRIC ARC LIGHT COMPANY, New York, manufacturer 
of the Pioneer enclosed are lamp, reports that it is about to begin a 
vigorous campaign against infringers of its patents. Prof. Louis B. 
Marks, chief electrician of the company, who has been several months 
in Europe very successfully introducing the enclosed are lamp to the 
attention of both the trades and learned societies, is now on his way 
home and is expected to take a vigorous part in the pending litigation. 

CARLISLE & FINCH, Cincinnati, Ohio, are having very encouraging 
success with their electrical specialties, particularly with the ingenious 
electrical toys manufactured by them. These include toy cars and elec- 
trical inclined planes for show-windows, which lave proved to be very 
attractive novelties. A small dynamo worked by hand and adapted to 
operate these toys, miniature lamps, etc., are also manufactured by 
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Messrs. Carlisle & Finch. One of the most successful lines of special- 
ties made by this house is their searchlights for river or ocean steam- 
ers. These are built in sizes from 2000 to 10,000-cp and embody the 
latest and most approved methods of construction. At present electric 
coal-mining locomotives and a large double-truck car are engaging the 
attention of this enterprising firm. 


COCHRANE SEPARATORS.—The Harrison Safety Boiler Works, 
Philadelphia, Pa., have issued a pamphlet of 52 pages, containing a 
very long and complete list of users of Cochrane separators. These 
devices are used in iron, steel and metal industries very largely, elec- 
tric light and power plants, gas works, water works, pulp and paper 
mills, ice-making and cold storage plants, etc., marine work and all 
classes of industries where steam power is used. They are also exten- 
sively used in office buildings, stores, institutions, etc., and they are 
found in all parts of the country from Maine to California and from 
Canada to Florida. The pamphlet gives a brief illustrated description 
of the separator and its uses and supplies abundant evidence that this 
apparatus possesses merit and value. 

NEW ACCUMULATOR PLANTS.—The Electric Storage Battery Com- 
pany has recently contracted to install a battery of chloride accumu- 
lators in the Queen’s Insurance Company’s new building, corner of 
Cedar and William Streets, New York. During the day the battery will 
be operated as a regulator of potential allowing the elevator and light- 
ing services to be taken from one generator, and during the night and 
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over holidays and Sundays, the battery will furnish all the current 
required by the lamps and elevators. Other contracts recently closed 
cover batteries for supplying night lamps and elevator service in the 
building being erected by Messrs Jones Bros., Brooklyn, N. Y. This 
plant will be operated at 240 volts throughout; a battery for lighting 
the casements at Fort Wadsworth, S. I., another for use in connection 
with the gas engine dynamo plant to be installed in St. Paul’s M. E. 
Church, New York City, and a battery for night lighting and lamp test- 
ing at the lamp works at Harrison, N. J. The Commercial Cable Com- 
pany is installing a battery of chloride accumulators in its new building 
on Broad Street, New York, to be used for operating its ocean cables. 
Chloride accumulators are also being installed upon the following 
named yachts: Marietta, Hiawatha, Hildegarde, Althea, and two other 
yachts which have not yet been named. 


Business Wotices. 


THE ILLUSTRATIONS in this issue were made by the Photo-En- 
graving Company, 67-71 Park Place, New York City. 

BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires at- 
tention. Gas lighting much improved by its use. Electric Supply Com- 
pany, 105 South Warren Street, Syracuse, N. Y. 
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UNITED STATES PATENTS ISSUED MARCH 23, 1897. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


579,158. MEANS FOR TRANSPORTING ARTICLES OF MERCHAN- 
DISE; M. C. Mengis, Brooklyn, N. Y. App. filed April 10, 1896. The 
combination with the carrier and the receptacle for receiving and 
containing the articles to be transported provided with wheels, of 
tke tracks upon which the wheels of the receptacle rest, and of de- 
vices through which the receptacle is locked in the carrier. 


579,161. ELECTRIC ARC LAMP; J. A. Mosher, Chicago, Ill. App. 
filed Oct. 22, 1896. In an electric arc lamp the combination with a 
frame having a pair of side posts, of a pair of vertica!ly-aligned 
apertured cross-bars uniting the posts, a diaphanous arc-inclosing 
envelope seate1 upon the lower cross-bar and having a pair of car- 
bon receiving apertures upon its vertical axis and in alignment with 
the ape=ture of the cross-bars, and a sleeve adapted to slide within 
the aperture of the upper cross-bar and to engage and hold the 
envelope. 


579,169. TELEGRAPH CALL BELL; J. N. Newson, St. Louis, Mo. App. 
filed April 27, 1896. In a telegraph call bell a pawl consisting of a 
rectangular body, an imperforate disc attached to one end of said 
bedy, an end attached to the opposite end of said body, said end 
being substantially square and having its faces set at an angle rela- 
tive to the faces of said body. 

579,170. ELECTRICALLY OPERATED SIGNAL OR SEMAPHORE; J. 
N. Newsom, St. Louis, Mo. App. filed Sept. 14, 1896. In a semaphore, 
a shaft rotatably mounted in a horizontal position, a collar fixed 
upon said shaft, arms projecting from said collar in opposite direc- 
tions, a collar loosely mounted upon said shaft, arms projecting from 
said loose collar in opposite directions, a lever mounted upon the 
outer end of said collar, signals upon the end of said lever, a lever 
upon the outer end of said shaft, a signal attached to one end of 
said lever and connections between said shaft and said loose collar, 
whereby said levers are operated in opposite directions. 

579,211. ELECTRIC AMALGAMATOR; W. Wright, New York, N. Y. 
App. filed July & 1495. In an amalgamator, electrodes arranged in 
pairs, one electrode of each pair being fixed constituting a bed and 
provided with a cavity, the second electrode of each pair being 
mounted to revolve in the cavity of the fixed electrode, the fixed 
electrodes being insulated from one another, a generator, and a cir- 
cuit connection between the fixed electrode of one set, the said 
connection being transmitted to the rotating electrode of the 
same set by the material adapted to intervene them, the circuit be- 
ing continued to the rotary electrode of the second set and trans- 
mitted from thence to the fixed electrode through the material in- 
tervening the two, and thence back to the generator. 

579.213. DEVICE FOR HOUSE WIRING; H. R. Young, Lakeport, N. H. 
App. filed Jan. 31, 1896. A magnetized body having provision for at- 
tachment to a fishing-wire and magnetized and provided at one end 
with a plurality of hooks. 

579,227. ELECTRIC INCANDESCENT LAMP; F. L. Fowler, Philadel- 
phia, Pa. App. filed Nov. 4, 1896. An incandescent lamp consisting 
of a globe having an enlargement or beaded portion in its upper 
extremity, a neck, a middle piece, a filament attached to the latter, 
a collar having an inwardly-turned extremity adapted to engage 
said portion, a filling or packing of suitable material between said 
collar and neck, and a threaded base attached to said collar. 


579.229. TELEPHONE SPRING JACK; W. O. Meissner, Chicago, III. 
App. filed Jan. 17, 1896. A circuit-changing device comprising a 
spring-contact interposed between two stationary contacts and nor- 
mally in contact with one of said contacts, a contact-pin composed 
in part of conducting material, said pin adapted «when interposed 


between said spring-contact and one of said stationary contacts to 


separate said contacts and connect the spring-contact with the con- 


ducting part of the pin, said pin so constructed that when moved to 
a predetermined position said spring-contact is moved out of con- 
tact with the conducting part thereof and into contact with said 
second stationary contact. 


579,267. CARBON HOLDER; C. E. Harthan, Lynn, Mass. App. filed 
Oct. 14, 1896. The combination with the head of the carbon holder 
of an are lamp, of a clamp consisting ef arms pivoted to said head 
and having at their ends clamping heads, a third member secured 
to one of said clamping heads, and a set-screw mounted in said third 
member and adapted to hold one of said clamping-heads against a 
carbon inserted between said clamping-heads and to lock the heads 
and carbon together. 

579,268, ARC LIGHT CUT-OUT; C. E. Harthan, Lynn, Mass. App. filed 
Oct. 14, 1896. In a quick-action switch, two levers of the first class, 
each having a rider at its pivotal point, with a roller-bearing. edge 
not conforming to the edge of the adjacent lever, in combination 
with an actuating part comprising rollers bearing yieldingly against 
and movable along said levers and said riders to the opposite sides 
of their fulcrums and a pivotal lever for operating said rollers, 
said lever and said rollers having a limited independent play from 
the lever. 

579,273. ZINC FOR ELECTRIC BATTERIES; F. A. Lane, Torrington, 
Conn. App. filed Oct. 22, 1895. A zine for an electric battery having 
a protecting coating encircling major portion of its periphery and a 
limited exposed portion extending along its length in the longitudi- 
nal space left in said encircling coating. 

579,288. ALTERNATING CURRENT DYNAMO ELECTRIC MACHINE; 
Cc. P. Steinmetz, Schenectady, N. Y. App. filed March 20, 1896. A 
transformer having primary and secondary circuits wound on its 
main core, a core forming a magnetic shunt to the part of the core 
on which the secondary is wound, a coil through which a variable 
current flows wound on said magnetic-shunt core, said current va- 
riably controlling the number of lines of force diverted from the 
secondary circuit through said magnetic shunt in inverse ratio to 
the demands on said secondary circuit. 

579,299. TELEPHONE EXCHANGE SYSTEM; J. E. Keelyn, Chicago, 
Ill., and K. B. Miller, Washington, D. C. App. filed April 27, 1896. 
In a telephone exchange system divided boards, an answering and 
a calling plug connected by a cord-circuit at one of said boards, a 
trunk-line for interconnecting said boards, and transfer-plugs at 
one or more other boards, said cord circuit and transfer-plugs being 
connected in multiple with said trunk-line. 

579,300. ELECTRIC RAILWAY; E. Lackmann, Hamburg, Germany. 
App. filed July 12, 1895. In electric railways, a main underground 
conduit, an auxiliary conduit open at its lower end, extending along 
one side of such main conduit and composed of interspaced sections, 
insulated partitions closing each end of said sections, provided with 
an inclined face, the inclined faces of the partitions of continuous 
sections converging downwardly, a bridge bridging the hiatus be- 
tween the said sections, and an electric conductor embedded in the 
end partitions of such sections, in combination with a sectional 
main electric conductor extending along the roof of the auxiliary 
conduit sections and connected with the conductors embedded in 
the partitions thereof. 

579,344. ELECTRICAL MEASURING INSTRUMENT; E. J. Houston 
and A. E. Kennelly, Philadelphia, Pa. App. filed Oct. 27, 1896. In an 
electric measuring instrument, the combination of a permanent 
magnet provided with pole-pieces, one of which incloses the other, 
so as to leave between them a polar channel, sectorial, in the direc- 
tion of its length, about a fixed axis, so arranged that a coil capable 
of moving about the said fixed axis, for measuring current strength, 
may be introduced into or removed from the polar channel without 
disturbing the distribution of magnetic flux in the channel. 
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ONDARY BATTERIES; L. Epstein, London, England. App. filed 
Sept. 5, 1896. The method of manufacturing electrodes for second- 
ary batteries, which consists in first rendering porous the surface 
of lead plates or bodies, then treating them with a mixture of lead 
oxide and caustic alkali, then drying, and finally converting certain 
of said plates or bodies into negative electrodes and other into posi- 
tive electrodes by immersing them in an electrolyte and connecting 
them, respectively, to the negative and positive poles of a source 
of electricity. 

CIRCUIT BREAKER;; F. C. Robertson, Toronto, Canada.. App. 
filed July 22, 1895. A circuit-breaker or line opener consisting of a 
fusible wire, a subsidiary circuit to earth and a relay-magnet in- 
terposed in the circuit between the line-wire and the protected in- 
struments, the relay magnet consisting of a magnet frame, a magnet 
core attached to the magnet frame, a magnét winding on the core, 
in circuit with the line-wire and protected instruments, an armature 
pivotally connected with the magnet frame, an insulated contact 
point connected to the magnet core tapping the magnet winding, the 
armature so adjusted that under the normal conditions of the cur- 
rent it will be unattracted, but on an abnormal current attempting 
to circuit through the relay magnet, it will be attracted and will 
impinge on the insulated contact point and close the subsidiary cir- 
cuit to earth, a spring for normally keeping the armature from the 
magnet core, a back-stop to limit the opening movement of the 
armature, a lightning arrester interposed between the fusible wire 
and relay magnet, consisting of a clip, and a sheet of mica sup- 
ported by the clip. 

TROLLEY SUPPORT FOR ELECTRIC RAILWAY CARS; J. 
F. 8. Branth, New York, N. Y. App. filed Nov. 20, 1888. In a trolley 
or current collector for electric railway cars, the combination of a 
support mounted upon the car roof and adapted to have a transverse 
rocking motion thereon, and a trolley arm pivoted upon said sup- 
port on axes perpendicular to each other, one of which is horizontal 
and transverse to the car. 


579,398. ELECTRIC SUNSHINE ANNUNCIATOR; L. Hunt, St. Louis, 


Mo. App. filed Oct. 17, 1896. In an electric sunshine annunciator, a 
supporting frame adjustably attached to a base, said supporting 
frame consisting of the base plate having a slot, through which 
slot the said plate is adjustably bolted to the base of the machine, 
arms projecting upwardly from opposite edges of said base plates, 
V-shaped bearings formed in the ends of said arms and disks at- 
tached to the outer faces of said upper ends by means of screws. 


579,395. ELECTRICAL TRANSFORMER; F. H. Jeannin, Arcadia, Fla. 


App. filed April 1, 1895. An improved converter having a core made 
up of soft-iron wires all of one length, a separate series of soft-iron 
wires of various lengths and a magnetic circuit formed by the varied 
lengths of soft-iron wires placed between the layers of copper wire 
composing the primary and secondary coils, and the projecting ends 
of the wires between the layers next adjacent the core being bent 
inward across the end of said core, and the others being bent out- 
ward and lapped over each other, and an exterior casing for holding 
in position such lapped-over portions. 

AUTOMATIC ELECTROMAGNETIC CIRCUIT BREAKER; 
W. E. Harrington, Philadelphia, Pa. App. filed May 5, 1896. In an 
electromagnetic circuit breaker the combination with the switch of 
two cores and a solenoid coil, the cores movable in the magnetic 
field of the coil and adapted to be actuated by the current passing 
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through the coil to actuate the switch and the switch-bridge at- 
tached to one of the cores, which is arranged and adapted to be 
actuated by the force of a normal flow of electric current to hold 
the terminals of the switch-bridge in contact with the main contact- 
terminals with an efficiency in direct ratio to the volume of current 
flowing through the coil. 


9,459 ELECTRIC HEATER; G. H. Whittingham, Baltimore, Md. 


App. filed Jan. 30, 1896. In an electric heater the combination of a 
tubular casing: means for closing both ends thereof; a plurality of 
glass tubes shorter than the interior of the casing and situated there- 
in; a resistance wire entering one end of the casing, extending 
through one of the glass tubes and returning through another of 
the tubes and passing out of the casing at the same end at which 
it enters, and a suitable granulated filler placed in the spaces in 
and around the glass tubes. 
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579,478. ELECTRIC TIME CHECK AND RECORDER; A. Davidson, 


New York, N. Y., and C. G. Armstrong, Chicago, Ill. App. filed 
Jan. 25, 1896. The combination with a set of synchronized clocks; of 
a battery circuit and electromagnet with pointed armature, a watch- 
man’s time dial arranged beneath the armature to be acted upon 
thereby, a special commutator plate arranged on each of the syn- 
chronous clocks and connected to said circuits, whereby the same 
is closed and a record made by the magnet-armature when the 
clocks are in synchronism, and the record is discontinued when the 
clocks are out of synchronism. 


579,482. TELEPHONE MESSENGER SERVICE; J. D. Hobbs, New 
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York, N. Y. App. filed Feb. 18, 1896. In a telephonic messenger 
service, the combination of a circuit having two or more ground 
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wires, a battery, a drop or other indicator, and a device for adding 
or cutting out one of said ground wires, located in said circuit be- 
tween the latter, the said device normally cutting out said wire, a 
telephone receiver and transmitter placed in said circuit and nor- 
mally cut out of the same by a short circuit, a contact-piece and 
key placed in said circuit in a position whereby, upon depressing 
or moving said key from the contact-piece, the telephone receiver 
and transmitter will be brought into said circuit, a second tele- 
phone receiver and transmitter, and means for placing the latter 
in said circuit to close the same metallically and cut out the said 
drop and second ground wire, the said one battery being placed in 
said circuit for supplying the several parts of the system. 


506. CURRENT-COLLECTING DEVICE FOR RAILWAY VEHI- 


CLES; G. Westinghouse, Pittsburg, Pa. App. filed June 8, 1896. The 
combination with a contact-head of an extensible and normally 
vertical supporting frame,therefor, a base to which said frame is 
pivoted and means for locking said contact-head in its lowest posi- 
tion, said means being actuated by the movement of the supporting 
frame upon its pivots. 

511. ELECTRICALLY OPERATED SEWING MACHINE; J. S. Big- 
gar, Chicago, Ill. App. filed Jan. 8, 1896. In an electrically operated 
sewing machine, the combination of a needle holder, a pair of sole- 
noids adapted to reciprocate the same, a rotary shuttle with a shaft 
upon which said shuttle is mounted, a circuit-controlling switch 
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adapted to control the circuit through said solencids, and a motor 
contained within the frame or standard of the machine adapted 
to rotate said shaft and the shuttle and switch mounted thereon. 
525. SYSTEM OF CIRCUITS AND APPARATUS FOR ELECTRIC 
RAILWAYS; G. Westinghouse, Jr., Pittsburg, Pa. App. filed Aug. 20, 
1891. The combination with two lines of insulated sectional con- 
ductors and two supply conductors, of a series of iron circuit-clos- 
ing boxes for said sectional conductors, each comprising two por- 
tions insulated from each other, movable magnetic devices within 
said boxes for completing electrical connections between the supply 
conductors and the sectional conductors, and a traveling electro- 
magnet for actuating said movable magnetic device. 

527. ELECTRIC RAILWAY SYSTEM; G. Westinghouse, Jr., Pitts- 
burg, Pa. App. filed Feb. 19, 1894. A street railway built with flat 
rails on one side constituting electric supply and return conductors, 
and grooved supporting and guiding rails on the other side. 
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